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SURGERY OF CHILDHOOD 


ciiAFrrR XXIX 

SURGERY OF THE NECK 

CERVICAL DEVELOPMENTAL ERRORS OF SURGICAL 
SIGNIFICANCE 

There arc certain errors of (lL\c]opmentAl origin m the neck mIiicIi 
are of surgical importance in so far as tlic^ arc amenable to opernti\e 
treatment These errors arc as follows — 

Branchial Gstul'c Branchial fibro chondromata 

Branchial cjsts Dermoid cysts 


THE SVRQIOAL ANATO'Stl OF THE DEVELOPMENT OF 
THE NECK 

The wall of the priraituo pharynx of the embryo is formed by o 
Beries of superimposed tissue diMsions, known as tlio Msccral or 
branchial arches Four such orches, each bounded caudally by a 
depression, may be recognized on eacli side of the pharynx of a four 
weeks old embryo Fifth and sixth arches exist, but they are not 
superficially differentiated from the body wall The inner aspect of 
the arches is co^ercd with hypoblast, and the outer aspect with epi 
blast, between each arch there is a recess in which hypoblast and 
epiblast come in contact, and the fusion is Iuiowti as the cleft mem 
brane On the outer side of the membrane there is the ‘ external 
cleft depression,’ on the inner side the ‘ internal cleft recess ’ The 
second arch grows over and buries the third and fourth arches, and by 
so doing it encloses an epiblastic space of considerable size — the cervical 
sinus of His It is an inclusion or a persistence of epiblastic formation 
which IS responsible for the development of the \arious congenital 
malformations of the neck 

It IS possible to delimit on the neck of the fully developed indivi 
dual the position which the vanous deft depressions originally occu 
pied, and the knowledge is of importance in the recognition of the 
associated chmeal conditions 

The position of the first cleft depression is outlined as extendme 
from the external auditory meatus to a point immediately above the 
hyoid bone , the second corresponds to a line drawn from the anterior 

border the stemo mastoid miBcleimmed.atelj boloiv tho lobule of 

the car to the body of the hyoid bone the lines of the thud and 
fourth cannot be separately diffcient.ated, but conjointly they 
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‘correspond to a'liiie "which extends from the middle of the posterior 
edge of tlie' sterno-ihastoid to a point ahput 1 inch above the supra- 
. sternal ndtch. ^ ' 

Branchial Fistulas ‘ • 

Primary and secondary varieties of branchial fistnlse are recognized. 
A primal y fistula results from an imperfect obliteration of one of -the 
branchial clefts (external cleft depression), and as such it exists at' 
birth, while a secondary fistula develops as the result of the spontaneous 
or, the artificial opening of a branchial cyst. A distinction is some- 
times dra-wn between lateral 
^ ‘ and median fistulas, but 

median fistulse ‘ are" not of 
branchial origin : they are, 
developmental errors 'which 
arise in connection 'with • the' 
persistence" of the thyro-glos- 
sal duct, and their etiology 
and clinical features are 
separately described.^ ' , 
CnmiCAii Features. The 
true branchial fistulas are 
usually unilateral ; occasion- 
ally they are bilateral and 
symmetrical. Their origin fs" 
easily understood -if the 
scheme of development of the 
neck is appreciated. The 
external cleft-depression is 
obliterated by a fusion of the 
opposing edges, and if the., 
fusion is incomplete an epi- 
thelial-lined orifice persists, 
Avhich leads into an epithe- 
lial-lined tract of varying 
depth and length. The ex- 
ternal orifice is often indicated by a nodule of skin ; in some 
cases it is represented by an opening which is so small that it 
barely admits a fine probe. The fistulse are situated at the anterior 
border of the sterno-mastoid muscle ; more exactly, the positions 
in which they are found are opposite the angle of the jaw, opposite 
the tliyro-liyoid space, or immediately above the stcrno-clavicular 
articulation. In a certain proportion of cases, there is an internal 
orifice and, irrespective of the position of the external opening, it is 
situated in the region of the sinus pyriformis or of the tonsil. If 
both internal and external orifices exist with an intermediate and com- 
municating tract, the sinus is said to be complete, while an incomplete 
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Fig. 333.- 


-Branchial Fistula (Boy 
years). 

The flstiiloiis tr.ict opens nt the loner end of the 
anterior border of the right sterno-innstoid muscle 
Tno strands of silknorm gut have been p.assed Into 
the sinus 


THE NECK 


on 


sinus IS one in-M hicli only an e\temil or an jntcrnnl orifice exists The 
course of the tract uhich underlies the fistula hds n constant relation 
ship to the surrounding parts from the external orifice it follows tlic^ 
line of the anterior border of the sterno mastoid muscle to the le\ cl 
of the greater cornu of the hyoid bone, it then dips to a deeper Ie^ el, 
to pass beneath the posterior belly of the digastric muscle, and betw een 
themternal and external carotid xcssels, and from this point it extends 
inuards to the lateral avail of the pharynx 

* On tlie surface of the neck, tlie'bnfice of the fistula maj be rccog 
nized as a minute circular opening, through winch, from time to time, 
■a clear fluid exudes, and during the periods of active secretion the out- 
put IS increased by mastication and ingestion Downward pressure on 
the neck maj produce an escape of the fluid An incomplete iiitcrnnl 
fistula maj remain unrecognized, but when its presence is suspected, 
pressure on the side of the neck may result m an escape of fluid into 
the mouth In a complete fistula the course of the tract may be 
demonstrated by the injection of a bismnth emulsion into the external 
orifice and subsequent X ray examination ^ 

If judged by the actual size of the orifice it would seem as though 
the condition were of little clinical importance, but developments may 
ame which give the condition considerable significance The per 
sistance of superficial discharge may be annoying, fluid may collect 
m^the deeper portions of the tract (cystic fistulcc), and, when it does 
this an irritating cough may devclo|v— that this is the result of a reflex 
imtation can be demonstrated, because the introduction of a probe 
into the tract or the injection of fluid under tension gives rise to a 
cough and painful pharyngeal irritation — but perhaps the fact of 
greatest clinical significance is the liability to malignant change which 
appears in later life 

Diagnosis The difficulty of actual recognition of the fistula is 
the first point in diagnosis "When it is discovered, it may be mistaken 
**for a sinus communicating with an infected gland, but the history, the 
'absence of inflammatory reaction in the surroundings, and the appear 
anoe of the escaping fluid are charactonstio of the congenital error 

TpEATatBNT Total extirpation of the fistula and its associated 
tract IS the only efficacious treatment If the fistula is an incomplete 
external one, and if it la especially desirable to avoid a scar, the injec 
tion of a few drops of tincture of iodine into the orifice may produce 
an inflammatory reaction which results in obliteration of both tract 
and fistula, but conditions are rarely favourable for such treatment 

If operation is chosen, it is essential that the extirpation shall be a 
complete one, and as the tract is in close relationship to a number of 
important structures, the operation is one of considerable difficulty 
and of a certain amount of danger A large incision is necessary , 
the ^sceral surface of the tract is dissected free, and that portion 
vr ich communicates with the pharynx is removed by invaginating 
the terminal portion into the intenor of the mouth by means of a 
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probe and then excising it. To leave any portion of the epithelial 
tract behind is to risk the appearance of a SAvelling and the persistence 
of discharge from the wound. 

Branchial Cysts 

If a jiortion of the branchial cleft (external cleft depression) remains 
'unobliterated among the tissues of the neck, and if this remnant has 
no existing communication with the surface, it may form the nucleus 
* from which a branchial cyst develops. Owing to the comparatively 
. ■ large extent of the cervical sinus, it is in this situation that the cysts 
. most commonly form. 

^^Thb Method oe Eobmation. A branchial cyst contains clear 

fluid, and, in distinction to a 
dermoid cyst, there is no pro- 
liferation of the lining epi- 
thelium. It would therefore 
seem likely that the epithe- 
lium possesses a secretory 
function, and it is the gradual 
accumulation of the fluid 
within the confines of the 
space which gives rise to the 
development of the cyst. 

Pathology. Thecystwall 
is formed of dense fibrous tis- 
sue, its outer surface is rough, 
and it is adherent to the sur- 
rounding parts ; in contrast 
to this, the interior is smooth 
and glistening, and of a 
greenish-yellowcolour; micro- 
scopical examination shows 
that it is lined with cubical- 
shaped epithelium. 

The fluid in tlie interior is clear, sometimes Avatery in consist- 
ency, sometimes gelatinous or mucus-like, and, as haimorrhagcs 
into the wall of the cyst are of frequent occurrence, it is often of a 
broAvnish colour from the presence of effused blood. 

Clinical Features. It is unusual for cysts to be evident at 
birth j they generally become apparent, about puberty. They 
grow slowly, vith occasional sudden increases in size, Avhich 
probably arc coincident Avith the occurrence of ha3morrhage.s into the 
cyst cavity, and their development is symptomless until they become 
of such a size that pressure symptoms are produced. Their position 
in the neck is beloAi^ the level of the hyoid bone and at the anterior 
border of the sterno-mastoid muscle. The SAvelling is an elongated 
one, smooth in outline, moA'able transversely, but someAA'hat fixed 



Fig. 3.34. — Branchial Cyst (Boy 31 years). 

I’lie cystic tumour Is apparent at the loner end 
of the stcrno-mastold musele. 
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m the verticil plane On mg to the dense structure of the fibrous iiall 
and the tension of the fluid it contains, the tumour has such a hard 
consistency that it may ho mistaken for a solid tumour Tho over 
lying skin is not adherent to the cyst wall Branchial cysts arc 
InbJe to periodic attacks of inflammation, these developments are 
associated with an increase in the bulk of the tumour, and sub- 
sequent to this the contents ma> become purulent in character In 
the latter event, a siihcutnncotis abscess dei clops, nlnch, bursting 
on the surface, establishes a porsi&lcnt sinus 
DIAG^oslb Branchial 
cj-sts may be mistaken 
for solid tumours arising 
from lymphatic glands, 
but the sub hyoid poai 
tion, the uniform outline 
of a solitary swelling, and 
the fixation m the^ertl- 
cal axis are characteristic 
of the branchial cyst 
Cystic hygromas arc dts* 
tinguishablo by their 
appearance at an early 
agOj by the largo extent 
of tho swelling, by the 
multilocular outline, and 
by the transluccnoy of 
the cjst wall 

Treatbient C o m • 
plete extirpation is the 
only treatment uhich 
will prevent recurrence 
If the cyst IS not adherent 
to the surromHwg tissue, 
its removal may be a 
simple matter, but adhe 
sions may make the opera- 
tion exceedingly difficult 
The operator must ascertain whether or not a branchial tract is pre 
sent III addition to the cjst, and if such is found it must be di&sccfed 
free and removed 



Fio 335 — Branchial Cjst at the anterior 
edge of (he loirer end of the Stemo mastoid 
Mu-'scle (Boy 4 ^ears old) 

Ilia condKion waj orfgioally bilateral 


Branchial Fibro-chondromata 
One of the constituents of each v isceral arch is a skeletal basis of 
cartilage, each basis playing a part in the formation of tho various 
osseous and cartilaginous structures of the net-k It occasionally 
appens that portions of the onginal formation become detached in 
the process of dc\ elopment, and, when such is the case, the remnant 
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may form the centre from which the various facial and cervical fibro- 
chondroinata are derived. 

Clinical Featubes. The tumours exist as small hard append- 
ages, usually pedunculated and invariably covered by adherent skin. 
They are found along the lines in which cleft depressions originally 
existed, and they therefore occur around the external ear, along the 
line of the', inter-maxillary cleft as represented by a line dra'wn from 
the external auditory meatus to the corner of the mouth, and on the 
lateral aspect of the neck in the situations in which branchial fistulse 
are found. The tumours are symptomless, but for assthetic reasons 
they are, of course, objectionable. Montopen has recorded the ten- 
dency which exists for the tumour to be associated with congenital 
malformation of the mouth and ear. 

Pathology. The tumours are not entirely composed of fibro- 
cartilage, many of them contain fat with bony and cartilaginous 
deposits in the interior, some are entirely composed of fibrous tissue. 
It is characteristic of the condition that the skin which covers the 
surface is always adherent to the deeper parts. 

Treatment. It is obvious that removal of the tumour is the only 
available treatment. If it is pedunculated, it may be sufficient to 
divide the pedicle and to close the raw surface "with a single suture, but 
sessile tumours demand the excision of a small area of skin around the 
base of the tumour. 


Dermoid Cysts 

It is difficult to distinguish closely between dermoid cysts and 
branchial cysts ; both are due to inclusion of the epiblast, but the 
main basis of distinction is that, while the true branchial cyst contains 
clear or mucous-like fluid, the dermoid cyst contains cheese-like debris 
and desquamated epithelium. It has been suggested that the branchial 
cyst arises entirely from the branchial cleft recess, and that the epi- 
thelium of this region has peculiarities which account for the character- 
istic contents, while the dermoid cyst is reproduced from epiblast of a 
later stage of development in which sebaceous glands have appeared. 
The dermoid cysts ivhich occur in the lateral aspects of the neck are 
examples of true or sequestration dermoids. 

Lateral Dermoid Cysts, The majority of lateral dermoid cysts 
are found in the supra-hyoid region of the neck, and the position of the 
first branchial cleft is the most frequent site of their origin. They are 
therefore found behind the external ear, along the supra-mastoid 
crest, and in the region of the parotid. Sometimes they occupy a 
position which corresponds to that of the sub-maxillary-salivary 
gland, but it is unusual to meet with them below the level of the 
hyoid bone. They lie beneath the more superficial muscular apone- 
uroses ; those which occur close to the skull arc underneath the 
occipito-frontalis aponeurosis or even beneath the temporal muscle, 
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and, being thus in contact with the bone, they may indent its surface 
The cervical 'anetics are beneath the platysma and the sterno mastoid 
muscle, and Bomctimes thej he deeper than the posterior bcllv of the 
digastric and the stjlo hjoul muscles In the last situation they may 
project into the floor of the mouth, and nt times they adhere to the 
hyoid bone or to the styloid process 

^\'hen handled these swellings present all the characters of a cyst, 
but they are somewhat pasty in consistency, and they preserve the 
impression of the examining finger If exposed by dissection, they 
are found to possess a sac wall of a yellow ish %vash leather appearance, 
adhesions to the surrounding parts are numerous, and the sac con 
tains a pultaceous mass of sebaceous material and desquamated 
cells with such cpihlastic cMdcnccs as hair and cuticle 

The higher dermoid cysts rarely attain a great size, because their 



Fio 336 — ^Dermoid Cjst of jJgJit Supra clavicularflegion (Boy 3} ^cars) 

bulk 13 limited by the compression of the surrounding aponeurosis, 
but the supra hyoid ones may attain a size so considerable as to 
interfere with both speech and swallowing 

Diagnosis The vanous clinical characteristics of the tumour 
make it apparent that the cervical swelling is a cystic one, but it is 
difficult to carry the diagnosis farther than this If the swelling is an 
impressionable ’ one, it means that it is a dermoid cyst, but it is 
exceptionable for this characteristic to be distinct The situation of 
the swelling is of diagnostic importance, as supra mastoid and auricular 
cysts are usually dermoids, and when it is situated in the neck, the 
deeper it lies, the more likely it is to be dermoid in type , but the dis 
tinction between dermoid and branchial cysts must often remain 
oubtful until the swelling is actually exposed It is imlikely that the 
arge cystic hygromas of the neck, will be confused with dermoids. 
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because of the comparatively large size and superficial position of the 
former. 

Treatment. Exposure of the swelling and removal of it by care- 
ful dissection is the only available method of treatment. The liability 
which the tumour has of becoming fixed to the dcc/icr .structures of 
the neck makes the operation one of eonsidcrable difficultj’^, but a 
large incision and free exposure arc the best guarantcc.s of succc.ss. 



PjG. 33 / . — Dermoid Cyst of left Supra-clavicular Region (Boj' C years). 


Lymphatic Cysts 

{Hydrocele of the A'eck, Congenital Cystic Hygroma) 

Lymphatic cysts of considerable size may appear in the neck of 
an infant. It is most likely that they are congenital swellings in so 
far as they exist at birth, though their presence at this time may be 
unnoticed, but it is dming the early months of life that they grow 
with rapidity and may assume a large size. 

Pathoeogt. Some doubt exists in regard to the exact manner of 
their origin. The swelling is actually a multilocular one, and the 
different cysts vary a great deal in size ; some are as small as a pea, 
others are as large as a tangarine orange, and there is no doubt that, 
by the disappearance of inter-cystic partitions, a number of small 
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cysts become comertcd 
into a single large one 
The cyst walls arc 
so thin that they arc 
translucent, and their 
arrangement is a deli- 
cate connective tissue 
lined by endothelial 
cells, the avails being bo 
closely related to the 
surrounding tissue tint 
it IS often impossible to 
separate them AMthout 
rupture Clear serous 
like fluid uhicli may 
coagulate on exposun 
to the air forms the 
contents of the cyst 
The fnahihtj of the 
cyst Trail increases the 
liability to haemorrhage, 
and the fluid is often 
blood stained The 
actual extent of thocys 
tic formation s aries u ithm \\ idc limits, frequently extending from the 
lower jaw to the clavicle, and 
it may even pass beneath the 
clavicle into the axilla While 
the superficial limits of the 
swelling aro uniform and dis- 
tinct from the overlying skin, 
the deeper portions have a ten 
dcncy to burrow and to infil 
trate among the fibres of the 
muscles and the cellular planes 
of the neck , this peculiarity is 
important from the point of 
view of operative removal 

tVhile the pathology of the 
condition is thus easily appre 
ciated, the explanation of the 
origin of the tumour is doubtful 
Most likely it is an example of 
a rapidly growing type of lym 
phangioma It is possible that 
the origin is to be found in 
isolated collections of ly mphatic 




Tic 33S — Concciutal Cervical Lvmphangioma 
(iiaby 4i months) 

Cooceoltal cfitic 
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tissue -which have 
failed to establish 
communication wth 
the general lympha- 
tic system of the 
body, and which, be- 
ing free from con- 
structive influences, 
take on an erratic 
growth which ac- 
counts for their size 
and distribution. The 
fluid content is de- 
rived from the endo- 
thelial cells which 
line the interior of 
the cyst. 

The Tendency to 
- natural Cure. The 
rapidity vlth which 

Fig. 340. — Congonitnl Hygroma of Nock (Baby cystS tend to 

0 veoks old). " grow and the extreme 

There Is a Inrgo cj Stic lymplianglomn of the right cm Icnl region dclicacy of the Cyst 

walls lead in many 

cases to spontaneous disappearance of the tumour. The cyst wall 
ruptures, and it is interesting 
to observe that when the con- 
tents are extravasated into 
the surrounding tissues, they 
are rapidly and completely 
absorbed. In this way a 
tumour of considerable size 
may disappear in the course 
of a few days, and its former 
presence is only recognizable 
by the looseness of the over- 
lying skin. 

S-STSiPTOMS. The cysts pre- 
sent a tumour of variable size 
In outline they are round or 
lobulated, the overlying skin 
being of normal appearance 
and independent of the 
tumour , there is no pain. 




When the swelling is com- 
posed of a multiplicity of 
small cysts, the consistency is 


Fig. 341. — Congenital Lymphangioma 
of Neck (Baby 3 months old). 

Congenital hydrocele or hygroma of neck, affecting 
the sub-ma\illary region 
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Bolt and flabbj, but when a single largo cyst is present, fluctuation 
can be made out Bejond the deformity and the incon\enience of 
the swelling, there are no local symptoms, though in exceptional 
instances infiltration of the nails of the trachea and the pharynx 
may give rise to interference with respiration and deglutition 

Dugnosis There is no other cystic tumour of the neck which 
presents characteristics similar to those of a cystic hygroma Its 
congenital or early development, its rapid growth, sudden disap- 
pearance, and characteristic outline arc distinctise features A 
lipoma may aimnlato the condition, Vvut Ics-s localited, lacks 
fluctuation, and its inter 
lobular connectiie tissue is 
attached to the deeper 
layers of the skin A large 
angioma is sometimes con 
fused with the hygroma, 
but examination should 
make the distinction easy 

Tuberculous lymphatic 
glands and branchial and 
dermoid cysts ate excluded 
by the age at which their 
presence becomes apparent, 
and by their clinical char 
actervstics 

Treatment While ex- 
cision may be the ideal 
treatment, its adoption is 
advisable only in the small 
and circumscribed varieties 
of the disease The larger 
the swelling the more likely 
it 18 to disappear spon- 
taneously — we have seen a 
tumour of immense pro 
portions disappear entirely 
within the epace of forty eight hours Puncture is of little avail, 
because of the multilocular nature of the swelling , marsupialization 
has a similar objection If excision is attempted, the operator must 
be prepared for an extensive dissection, because of the widespread 
deeper ramifications of the turnout neglect to ohserxe complete 
removal is almost imanably followed by recurrence In the majority 
of cases, the clinician is well adaised to leave the condition alone m 
the practical certainty that when the swelling reaches a certain 
size it will disappear spontaneously 



Fig 342 — Congenital Lympliangiotna of 
Nock (Bab^ 4 montlis old) 

Hip tension on Uie o^etlymc ■I'la Is so great that 
sluneViinghas oLaoreA 
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TORTICOLLIS OR WRYNECK 

DEFINITION AND VAIilETIES 

A shortening of tlie stemo-mastoid niuscic ■\nlli its associated 
structures is spoken of as a torticollis or a 'vvrjTieck. It is usual to 
recognize six varieties of the disorder based on etiology. 

(1) Congenital wrynech, in •which the error becomes apparent shortly 
after birth and progressively increases in degree. 

(2) Aciite ivrynech, in which the muscle is the site of a primary or 
of a secondary infective involvement. 

(3) Tranmaiic wryneck, in which injury to the muscle or its associ- 
ated structures has resulted in the formation of fibrous tissue and sub- 
sequent shortening. 

(4) Spasmodic wryneck, in which a nervous error is responsible for 
an intermittent or spasmodic contraction of the sterno-raastoid, and it 
may be of associated muscles. 

(.5) Postural loryncck, arising secondary to deformities of the sjfinc, 
or in compensation for an ocular error. 

(6) Paralytic wryneck follo'\wng paralysis of the trapezius and 
sterno-mastoid muscles. The usual cause is di-vision of the associated 
nerves during operation for tuberculous cervical glands 

All varieties are met vith in childhood, but the congenital type 
forms the great bulk of the cases. 

Congenital Wryneck 

The condition may be defined as a unilateral contraction of the 
stemo-mastoid muscle -Huth adaptive shortening of the related fascia3 
and muscles, the result being a characteristic attitude of deformity 
in Avhich the head is inclined toAvards the affected side, and rotated 
toAvards the sound side. 

CLINICAL HISTORY 

In many of the cases, the first evidence of the disorder is the 
appearance of an elongated and rounded swelling involAung the lower 
third of the sterno-mastoid muscle. At first the swelling is tender 
to touch, but this feature subsides, and the condition is apparent as 
a firm, fusiform thickening, which is continuous AAuth the outline of 
the muscle. This original SAA^elling subsides, and, if the parents are not 
particularly observant, it may have passed unnoticed, but Avhen the 
child is a year old the muscle at its site undergoes a degeneration into 
a band of dense fibrous tissue. This demonstrates the changes common 
to acquired fibrosis in any situation ; it begins to contract, and by so 
doing the muscle is progressively shortened in length. Secondary to 
the shortening the head is pulled into the characteristic attitude so 
that the ear is approximated to the shoulder on the side of the affec- 
tion, Avhile the face is rotated toAvards the opposite side. The persist- 
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cncc of llio (Icfonmtj for niij length of tune is 'issocnlcd ^^lth 111 
ntrophj of the fidnl imi'?clMon tin. suU of the contraction, so that the 
face acquires a cliaractcrislic npjicaraiict — in infants tins change is 
not marked, hut as the child grows older it becomes more ciident, 
fortunately, the asjinraetrj disappears after correction of the deformity 
In the absence of treatment the shortening increases until the 
deformitj becomes c'^tcnsivc, contraction of an adapti'c nature 
becomes manifest in the surrounding associated structures, and in a 
long-standing and se\ ere case the bones of the cervical and upper dorsal 
spmo acqmrc a fitcd 
scoliotic deformitj 

ETIOLOOl 
A good deal of un- 
certainty surrounds the 
question of the origin of 
the deformity, hut cer- 
tain facts arc know n 
beyond question Tho 
error may bo hereditary 
(and m this connection 
it IS interesting to ob- 
serve its occasional co 
existence snth such mal- 
formations as cluh foot 
and congenital disloca- 
tion of the hip), or a 
history of delivery by 
forceps IS often forth 
coming While m the 
majonty of eases the 
contraction is a uni 
lateral one, in a small pro 313 — Congenital V\ryneck of the left Stomo 

portion a double lesion mastoid (Girl 8 years) 

has been reported 

To explain the facts certain theories have been formulated 



(a) The Traumalic Theory This view is associated with Stro 
mey er’s name, and is the most commonly accepted one It is supposed 
that the stemo mastoid muscle is ruptured or injured during labour, 
that scar tissue develops, and that the contraction of this produces 
the characteristic changes m the muscle 

^ But this view has discrepancies which it is dilTicuIt to explain 
A ruptured muscle does not contract, it lengthens , microscopical 
examination of the muscle shows no evidence of trauma, and it cer 
tainly does not explain the example of the disease w'hich has been 
met w ith in association wnth an extra uterine gestation ’ (Joachirastal 
and Volcker) 
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(6) The Infective Theory. Mikulicz and Kader liaA^e advanced the 
view that an infective myositis is the basis of the error, tlie infection 
being possibly associated with a preceding trauma of the muscle 
No real evidence, however, has been brought forward to confirm this 
theory. • 

(c) Another theory attributes the condition to intra-nicrine disease, 
and in particular to congenital sj'philis It is true that syphilis may 
be associated •nith sclerotic changes in muscle and the stemo-mastold 

is liable to be involved in 
common vdtli others, but 
S3rp]iilitic sclerosis does 
not induce muscular con- 
traction, and there are 
many cases of AVTyneck 
in which no poi^sibility 
of syphilitic infection can 
be entertained. 

(d) There have been 
suggestions that a vTy- 
neck may be the result 
of a nerve paralysis, but 
the difficulties in accept- 
ing such a suggestion are 
insurmountable. 

[e) An I schcemic 
Theory has been ad- 
vanced, and in the 
opinion of many it offers 
a satisfactory explana- 
tion of the problem. It 
is certain that there is a 
resemblance between the 
pathology of a muscle 
affected by Avryneck and 

Fig. 344.— Congenital Wryneck. muscle which is 

There IS a congenital Tvrjueck of the left stemo-mastoid, affected by a Volkmann 

the asymmetry of the face is characteristic ’ paralysis ; SUch a theory 

would also explain the 
partial distribution of the lesion and the absence of primary involve- 
ment of the surrounding parts. 

The climeal and experimental work of Nove-Josser and Vianny 
has put this theory on a reasonable basis Assuming that the sternal 
and middle portions of the stemo-mastoid muscle are supplied by the 
stemo-mastoid branch of the superior thyroid artery, this vessel has, 
comparatively speaking, little or no anastomosis with adjacent 
vessels, and in this respect resembles an “ end artery.” If the 
circulation in this vessel is obstructed, it is supposed that an ischremic 
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change will appear m the area of muscle which it supplies, and it is 
believed that if the liead of tho ftclm is distorted in utero so that there 
13 lateral flexion of the head with torsion of the neck, a \ ascular obstruc 
tion 15 thereby produced The atitliors of thi 5 theory liave demon 
strated the interesting fact that in cverj case of wryneck which they 
examined the lumen of the stemo mastoid artery was obliterated at 
the anterior border of the muscle 

Sippel * has latclj contributed observations on thirteen children 
bom with nryneck fie supplies evidence of the position of the 
foetus in the uterus, in order to show that the changes in the storno 
mastoid muscle are the result of the head of the foetus being turned 
to one side so that the point of the shoulder on that side is pressed 
into the neck Ihe pressure produces an atrophj and contraction of 
the muscle especially m its loner part , there is also an atrophy of the 
oierljmg platjsma Forcible straightening of the head during birth 
causes haimorrhago into an alrcadj atrophied, partially fibrosed, and 
contracted muscle, wth subsequent tenderness and swelling of the part 
If there is no harmful strain upon the part during birth, the torticollis 
IS solely attributable to the ahnorranl pressure upon the muscle towards 
the end of mtra uterine life 


PATHOLOGY 

The pathological changes are primarily confined to the loner end 
of the sterno mastoid muscle The deep cervical fascia undergoes 
a thickening and contraction A secondary adaptive shortening 
becomes apparent m the muscles related to the stemo mastoid and 
particularly in the scalenus anticus and medius If a portion of the 
muscle IS excised during the stage of swelling and submitted to a micro 
scopical examination, the affected area exhibits atrophy of the muscle, 
some of the fibres shoumg degeneration into a homogeneous substance 
with loss of both longitudinal and transverse stnation there may be 
an infiltration of blood throughout the tissue At a later stage a 
fibcQS-ia appears amon^the uvoscle fibres, and it extends nntd there is 
almost complete disappearance of muscular tissue It is the progres 
sive contraction of the fibrous tissue which gives the characteristic 
clinical appearance of the disease 

The changes may affect both sternal and clavicular heads of the 
muscle m equal degree , sometimes one head only is involved No 
microscopical change is apparent in the related muscle 

CLINICAL FEATVBES 

In an early case, swelling of the lower end of the muscle may be the 
only change which is apparent Inn well established case, the sterno 
maotoid muscle 13 replaced by a fibrous cord, which is often no thicker 

/ur Dot A.ngel«iTOi» Mxisfculaw, SchieHials Deutach Zeitach 
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PiG. 345. — Congenital AVrjTieck. 

Anterior and posterior mow-s oI a congenital ■nTjncck of tlio left stemo-inaBlold m«BClc. 
posterior ■\ic>\ illustrates tlie dc\clopnicnt of a cer\ucO“dorsal scoliosis. 

tke distortion of tke head there may ke a scoliotic deformity of 
cervical and upper dorsal spine. 


DIAGNOSIS 

There should be no real difficulty in the recognition of a congenital 
wryneck. Doubt may arise at the stage when the mnsole is the site 
of swelling, hut in its contracted and fibrotic state there can be no 
dubiety. Considerations of diagnosis will include the recognition of 
the different varieties of . « ' ' the history and the cord-like 

condition of the muscle .. eteristic of the congenital 

ty: 
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2'REATMhHT 

An infant born mth wrjnicck rcciuircs octi'e treatment forthnitli 
In a slight case it is sufilcitnl to nrmngc for inassngt nnd ino\cnient 
of the head 8o as to stretch the aliorteiiod muscle In more marked 
cases the filirosed and contracted portion of the muscle should be 
excised as soon as the child is one month old the site of the iicjmeck 
IS thus removed before secondary and odnpti\e changes appear 
There are many cases, ho\\e\cr, which arc onlj brought to the sur 
geon’s notice %\hcn the cliild is fnc or aix jears of age , by this time 
the muscle is a dense fibrous cord, and optratn e measures arc neccssarj' 
The principles which guide one in undertaking operate o measures 
are to divide corapletcl} the muscular and fascml bands vvhicli prevent 
restitution of the head, to maintain the head in a correct position after 
operation, and to ensure a course of after treatment vv Inch vv ill pix-' ent 
recurrence of the deformity and at tlit same time cornet anj compen 
satory error which has appeared 

Operation The division of tlio muscle and the associated short 
ened structures may bo earned out by a subcutaneous tenotomy or 
through on open incision 

Subcutaneous Tenotomy This method has disadvantages, two 
of which aro outstanding ^\Jllle tenotomy of the shortened muscle 
may be simple, it is difficult and in some respects impossible to ensure 
severance of the other shortened structures, more especially of the 
cemcal fascia and the scalene muscles The second disadvantage 
is the danger of injuring the intcrin! jugular vein which lies 
adjacent to the posterior surface of the steriio mastoid there is a 
very real risk that a misdirected division of the muscle may injure the 
underlying vessel 

If this operation is the method of choice it is earned out at the low er 
end of the muscle close to its origin Each head is divided independ 
ently, the sternal head being first severed The ovurlying skin is 
pinched up between the finger and thumb, and a puncture is made 
With a fine sharp-pointed tenotome , into the puncture so made a blunt- 
pointed tenotome is inserted, and its cutting edge is brought into con 
tact with the anterior edge of the muscle With a steady sawing move 
ment the band is divided from within outwards, thz muscle being Kept 
tense throughout the process ojdivtston A second puncture is made in a 
similar fashion over the clav icular liead, and division is then completed 
A deep hollow now appears at the point of severance, and bv pressing 
the finger into the hollow any persisting fibres are broken The head 
meantime is forcibly placed into a corrected position, and by this 
manoeuvre a further stretching or actual tearmg of shortened stnic- 
tores 13 ensured A small pad is placed so as to occupy the hollow, 
and It IS secured m place by an adhesive strappmg The after-treat 
ment of the case is similar to that followed after open division 

Open Myotomj This method has the advantages of safety and 
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completeness ; eacli of the structures to be shortened is brought under 
review, and division secured. The scar is tlie only objection to the 
operation, but it is of minor consequence. 

The, Operation' A narrow sandbag or pillow is placed beneath 
the shoulder, so that the head falls back, thus bringing the shortened 
muscle into prominence. An oblique incision is made across the pro- 
minent heads of the muscle, but in doing so the skin should be pulled 
dovmwards with the finger-tips so that the incision is actually iuade 
over the sterno-clavicular articulation ; when the skin is allowed to 
resume its position the incision is found to lie over the muscle. If 
a direct incision is made the irregularit}'^ of the surface is such that 
the wound is an uneven and irregular one. The lateral division of the 
anterior jugular vein is exposed and ligatured. By dissection, the out- 
lines of the muscular heads arc defined, a flat dissector is slipped beneath 
the deep surface of the muscle, and each head is di\dded on the dis- 
sector ; by this method there is no risk of damaging the underljong 
internal jugular vein. 

Retraction of the divided muscle exposes the deeper jjortions of 
the wound, the deep cervical fascia is divided on each side of the muscle 
line, and the omohyoid muscle is exposed and defined — -its division is 
rarely required. The carotid sheath is frequently affected ; it is there- 
fore defined, separated from the underlying vein, and divided. Great 
care is demanded in this stage of the operation By retraction of the 
vein inwards the scalenus anticus is exposed, and if it shows any 
evidence of fibrosis and shortening it should be divided. 

Throughout each step of the operation steady pressure is kept on 
the head, so as to bring any shortened structures into prominence. 
Drainage of the wound is to be avoided, and therefore complete hjemo- 
stasis is ensured The wound is closed by a subcuticular suture or by 
interrupted sutures. As it is impossible to stitch any of the deeper 
structures, and as a considerable subcutaneous cavity necessarily 
exists for some time, it is essential that the cutaneous wound be made 
as strong as possible ; we therefore employ a remoi’^able cutaneous 
suture in preference to a subcuticular absorbable one. The operator 
Avill find difficulty in preventing the inversion of the skin edges, and 
therefore a series of vertical mattress sutures is used, ivith firm horse- 
hair sutures in the intervals ; by these means broad surfaces of apposi- 
tion are secured, and there is no danger of the wound gaping. 

A dressing is applied which maintains the head in an over-corrected 
position, that is to say, the ear approximates towards the shoulder 
on the healthy side, while the face is turned towards the affected side. 
The child is nursed on its back, and sandbags are placed to steady the 
head in the correct attitude. 

Apter-theatment. Whatever type of operation is adopted, it is 
only the first step in treatment, for completion of the cure depends 
upon the subsequent handling of the case 

After fourteen days the corrective bandage is removed, and a 
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poroplaster collar is fitted It rests upon the shoulder, encircles the 
neck, and above it is accumlelj fitted around the mastoid process 
over the occiput and aho^e the tars, mIuIc a forehead strap holds the 
head in position This collar is removed each daj so that actnc and 
passive ino%ements may be carried out It is obMOiis that a great 
deal of the success of treatment depends upon the conscientiousness 
wth which these movements are practised This phn of treatment is 
continued for six months If the case has been on especially severe one, 
and if it IS found that there is a tendenej for the deformilj to recur 
in spite of the use of the collar, an appliance should be fitted nhich 
permits of elastic traction upon the head (sec diagram) 

Other Hare Varieties of Congenital Wryneck In addition 
to the common anterior aarielj of MTjncck which we have described 
there are other rarer types of congenital contraction which arc grouped 
under the term WTjmcck Their incidence is so imcommon that only 
the briefest notice of their occorrcncc is necessary 

Poslmor Wryneck 

A postenor wrjTieck is sometimes met with, in association w ith the 
deformity of congenital elevation of the scapula (Sprcngcl s shoulder) 
The contracture affects the trapezius, the levator bcapulo;, and the 
deeper cervical muscles The head is tilted backwards, and the face 
is turned towards the side of Uic deformity 

Opcrativ e treatment is not advisable The best results arc obtained 
bj repeated stretching under anaesthesia, and by the wearing in the 
intervals of a corrective collar 
Laural Wryneck 

A lateral congenital wryneck has been described and illustrated 
(Dollmger) The trapezius and tlie sterno mastoid are shortened, 
and as a congenital error of the cervical spine alvvajs accompanies 
the soft tissue contraction, it is probably correct to consider the osseous 
error as the primary cause of the contraction 
l)Quhh 11 ryneck 

Several examples of double wryneck have been described Both 
sterno mastoid muscles are shortened so that the chin points forward 
and the head is sunk into the neck 

Acute Wryneck 

This variety of wryneck is frequently met with in children in 
association with acute infective conditions of the cervical glands 
It responds to the ordinary methods of treatment , hot applications 
to the neck are the most comforting and efficacious 

Spasmodic Wryneck {Spaslic torticollis) 

The condition is apparent as soon as the child is brought under 
observation Tlie head is suddenly and violently pulled to one side 
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while the face is turned towards the opjjosite side, and the greater 
the attention paid to the patient the more violent do the spasms 
become. The facial muscles, the muscle of the floor of the mouth, and 
even those of the shoulder may be afl'ected by the contraction. 

The movements are sometimes intermittent and clonic, at other 
times persistent and tonic. In a t 3 ^ical case one sterno-mastoid 
and the posterior cervical muscles of the opposite side act together. 

It is tmeertain whether the situation of the disease (which must be 
looked upon as a neurosis) is exclusively in the cerebral eortex or in 
the more deeply placed centres of co-ordination : possibly both are 
involved. Various peripheral irritations may originate the stimulus, 
as, for example, errors of refraction, carious teeth, sinus suppuration ; 
a habit spasm may eventually become a variety of spasmodic A^Tjmeck. 

Treatment. Sedative drugs and the use of massage and electri- 
city may be tried. The surgical measures which have been carried 
out are stretching or neurectomy of the spinal accessory nerve, neurec- 
tomy of the posterior primary dmsions of the upper five cervical 
nerves, division of the various affected muscles and retention in an 
apparatus, and operation on the cortical centres. 


TUBERCULOUS CERVICAL ADENITIS 

Tuberculosis of the cervical glands is one of the common surgical 
affections of childhood. The disease is peculiarly frequent in certain 
localities, and local conditions afford the explanation of its high inci- 
dence, but, generally speaking, it is widely distributed. 

ETIOLOGY 

A number of secondary featxu-es affect the incidence of the disease, 
and these are considered individually. 

Age. We have recently carried out an analysis of the age incidence 
of the disease as apparent in a group of 300 patients of twelve years 
old and under ; the results are expressed in the folloAving table : — 


To 1 

Table 

Years 

year 

OF Age Incidence 


Numbers 

30 

From 

1 to 2 






27 

9f 

2 to 3 






60 

99 

3 to 4 






48 

99 

4 to 6 






21 

99 

6 to 6 






31 

99 

6 to 7 






. 28 

99 

7 to 8 






25 

99 

8 to 9 






19 

99 

9 to 10 






14 

19 

10 to 11 






16 

99 

11 to 12 

. 

• 


• 


. 9 
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Prom this record it is apparent that tho majority of tho eases mam 
festod themsehte during a period extending from birth up to tho fifth 
jear, in fact, one half of tho cases could bo grouped into this period 
An exphnation of the pccuhir age incidence is not far to seek, 
for the age pencid corresponels to one m rihich the child is liable to 
come into contact with the organisms of the disease through tho medium 
of infected milk, aihile the lymphatic system is profuse, highlj acti\c 
in its absorptive function, and jet only partiallj educated in the 
properties of resistance 

Tj pe of Bacillus The suspicion that a bovme strain of infection 
preponderates in tuberculous cervical adenitis has been confirmed by 
the evidence of recent mvcstigation One of the most instructive 
proofs in this connection has been brought forward by^ ilitchcll In a 
large senes of eases he found that 90 per cent of the infection arose 
from the bonne tjpe of organism, and these results have been con 
firmed by other ohsen ers 

In practice a bonne infection is sjuionymous nitb infection by 
milk, and there can bo no doubt that an impure milk supply is tho 
factor of greatest influence in the development of glandular tuhercu 
losis In a rclatnelj small proportion of cases, the human strain of 
bacillus 18 found, and in these cases it is often possible to trace a history 
of contact nilh a victim of pulmonary tuberculosis 

Portals of Entrj and Routes of Infection When a lymphatio 
gland IS infected with tuberculous disease, the organisms have been 
earned to its interior by one of two possible routts~by tho lymph 
stream or by tho blood stream Each of these demands consideration 
Lymphatic Infection A lymphatic infection presupposes a portal 
of entry in the field from which the lymph has drained, and there arc 
three areas which for anatomical and physiological msons are the 
chief centres of original infection — (1) the faucial tonsils, (2) the lym 
pboid tissue of the naso pharynx (adenoids), and (3) the teeth 

The first and second of these are especially important, for they 
are sites of high absorptive possibilities, while the crypts and the 
follicles of the tonsils are * mdi,' in which organisms are constantly 
being retained It is a mistake to suppose that when tissues of this 
descnption are the original fields of infection they necessarily show 
evidence of disease , in some instances they undoubtedly do so, but in 
a considerable proportion of eases they harbour the organisms and 
permit of their passage into tho lymph stream without themselves 
becoming attacked 

Too little attention has hitherto hecn paid to the possibilities of 
infection from tho teeth in this connection ^IVhcn canes attacks a 
tooth and the pulp is exposed, tubercle bacilli are frequently harboured 
in the interior, and from this focus a lymphatic infection arises which 
is manifested later as tuberculosis oi the sub-maxillar\ lymphatic 
glands ^ ^ 1 

Shod Inftclton A certain proportion of children who develop 
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glandular tuberculosis are already the victims of tuberculous septi- 
c£Emia, and in these cases the blood stream may be the route along 
which the infection has travelled. In such instances one may have to 
look far afield for the portal of entry. It may be that the disease has 
gained entrance through the intestinal tract, giving rise to tubercu- 
losis of the abdominal glands and thence infecting the blood stream, 
or that the bronchial glands or the hilum glands are diseased. A tuber- 
culous focus in any region of the body, however remote, may be the 
focus of entry of a blood infection. 

Predisposing Infections. — ^It is recognized that any pre-existing 
disease which lowers the general body resistance may have a predis- 
posing influence upon the development of glandular tuberculosis. 

Where children are concerned 
the influence of the exanthe- 
mata is manifest in this con- 
nection, for not only is the body 
resistance lowered, but the local 
glandular resistance is affected 
by the absorption of toxic and 
absorptive products from the 
various catarrhs which accom- 
pany most of the infective 
diseases of childhood. 

SURGICAL ANATOMY 
Poirier and Cuneo have 
suggested that for descriptive 
purposes it is convenient to 
divide the cervical lymphatic 
glands into two groups — a cir- 
cular chain which surrounds 
the base of the skull, and a 
series of vertical chains which 
lie in the line of the long axis of 
the neck. The. citcular cluitn forms an interrupted girdle of lymphatic 
tissue Beginning in the middle line in front, the sub-mental glands 
lie between the anterior bellies of the digastic muscles, deriving 
lymph from the skin of the lower lip and chin and from the mucous 
membrane of the tip of the tongue and the anterior part of the floor 
of the mouth Next in order come the sub-lingual glands, situated 
between the genioglossi muscles upon the hyoglossus, and connected 
by lymphatics with the under surface of the tongue and the floor of 
the mouth. Farther back the sub-maxillary glands lie in the digastic 
triangle between the mandible and the salivary tissue, their l 3 nn- 
phatics being derived from a wide area comprising the anterior part 
of the face, the inner half of the conjunctiva, the orbit, the nose, the 
mucous membrane of the mouth, including the teeth and gums, and 



Fig. 346 — Glandular Tuberculosis. 

Tuberculous disease of the right sub-miiUlIary 
group of lymphatic glands 
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the anterior part of the tongue The facial gland, which lies on the 
outer surface of the mnmlible, is associated with this group 

There are three sets of glands in the immediate neighbourhood of 
the ear— the anlertor auncuhr, the posterior auricular, and the parotid 
The first and second of those arc fed from skin surfaces, and their 
infection is therefore uncommon , the parotid group, on the other hand, 
13 buried m the substance of the parotid salnarj gland except for a 
special process of the group which passes into the neck along the 
external jugular a cm (the superficial ccnical, the sub auricular, or 
external jugular gland), and rcceues its Ijmph from theinner surface 
of the outer car, from the middle car, the nasal fossT, and the skin of 
the side of the head The chain is completed b\ the occipital glands, 
Ijang along the superior 
curved line, superficial 
m their lymph connee 
tion, and bj the retro- 
pharyngeal glands, w Inch 
lie behind the mucous 
membrane of the 
pharynx on the pre 
vertebral fascia Of the 
circular chain throe 
groups are particularly 
important in so far as 
thej are the most com 
raon Bites of tubercu- 
losis — the sub-maxil 
larj, the parotid, and 
the retro - pharyngeal 
glands Each has a 
lymphatic field distribu 
tion on a mucous sur- 
face which IS peculiarly liable to the lodgment and entrance of tuber 
culous material 

The senes of tertical chains may be divided into three — an anterior, 
and a right and left lateral The anterior chain is of little pathological 
significance it lies in a superficial position m the middle line of the 
neck, and from above downwards it comprises the anterior jugular, 
the pre laryngeal, the pro tracheal, and the para tracheal glands 

The lateral chains are the largest and the most important of the 
vanous collections of cervical glands Each lateral chain is divided 
into an upper and Zoiter division by the line of the omohjoid muscle, 
and each of these is again subdivided into anterior and posterior groups 
according to their relations vnth the great vessels of the neck Of the 
four groups so constituted the upper anterior is the most important, 
because it is the one most frequently affected by disease It receives 
IjTnphatics from the naso pharynx, including the faucial and pharyn 



Fio 347 —Tuberculous Cervical Glands 
I>ises*« o( Ibr anterior and posterior group* of the lelt side 
hole (he lateral 4ll*(lamneat ot the upi^r portion of the 
•trmo mastoid muscle the result ot uadeilylng tuberculous 
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geal tonsils, and indirectly through the circular chain from the various 
fields wth Avhich the circular chain is associated. The lymph from the 
faucial tonsil is particularly distributed to a special gland of the group, 
Avhich occupies the triangle formed by the posterior belly of the digastric 
muscle and the common facial and internal jugular veins, the jugulo- 
digaslric gland (Wood’s gland). The loiver anterior group continues the 
chain doAvnwards into the mediastinum, and it is in lymphatic com- 
munication Avith the glandular group immediately above and Avith the 
larynx, the treachea, the oesophagus, and the thyroid gland. The 
upper posterior group lies behind the internal jugular vein upon the 
splenius cervicis and the levator scapulaj muscles, and the spinal 

accessory nerve runs through its 
centre. Lymphatics from the 
pharyngeal tonsil enter the 
group on its deep surface, Avhile 
there is an indirect communica- 
tion Avith the glands of the 
anterior group and Avith the 
posterior auricular and the 
occipital glands. The lower pos- 
terior group is a continuation of 
the upper posterior group, it 
lies upon the levator scapulas 
and the scalenus medius muscles 
behind the internal jugular vein, 
and, continuing downAvards, it 
becomes the supra-clavicular 
group, Avliicli again is subdivided 
into a superficial and a deep 
collection through the medium 
of the omohyoid muscle and 
the deep cervical fascia. The 
afferent lymphatics to the loAver 
posterior group proceed from 
the glands of the upper posterior group. 

The Glands affected by Disease. Of the various groups of 
glands Avhich lie in the neck four are especially liable to be affected by 
disease, these being the sub-maxillary and the parotid groups of the 
circular chain, the superior anterior and the superior posterior groups 
of the vertical chain. The special liability of these glands is dependent 
upon the areas from Avhich their lymph is drained — the tonsils, the 
adenoid tissue of the pharynx, and the teeth. The highest individual 
incidence of disease occurs in the jugulo-digastric gland of the anterior 
superior chain, the focus of lymph absorption from the faucial tonsil. 
This is the site affected in 80 per cent, of cervical glandular tuber- 
culosis. 

Changes in individual Glands. The average lymphatic gland 



Fig. 348. — Tuberculous Disease of 
Cervical Glands 

Tuberculous disease of the anterior and posterior 
carotid groups of cervical glands 
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IS bomewhat kidnej shaped in outline At the Inlutn blood-\ essels 
enter and lea\e the gland, and elFercnt lymphatics emerge , the affer 
ent Ijmphatics pierce the capsule to enter the gland at aarious sites 
around the convesitj 

The gland capsule is a cohering of fibrous tissue, and from its deep 
surface septa dip inwards so as to 8ul»di\idc the gland into a senes of 
incomplete divisions Betncen the lymphoid tissue of the interior 
and the fibrous capsule nith its mdippmg processes there is a narrow 
channel bndged across with strands of connective tissue — the ‘ com 
dor ’ of the gland 
The scheme of the 
lymph flow is so 
arranged that the 
stream enters bj the 
vanous afferent a esscls 
along the convexitj, 
circulates through the 
‘ comdor,’ permeates 
the IjTaphoid tissue 
and emerges from the 
hilum by the various 
efferent channels A 
proper appreciation of 
these details is e»sen 
tial if the pathologj is 
to be understood 
Recogmzing that 
the gland maj be in- 
fected by w ay of the 
blood stream or bj 
way of the lympli 
stream, the situation 
of the onginal tubercle 
vanes according to the Fic 319 — Tuberculous Disease of the left 
route -which rhe infcc- 0.mc«l Glaoda 

tirtTi hoc. Tlic*Dl«rl«upperc»rotMcrouP<“reaffcctfd and the condition 

Xion Has lojiowoa in liaapassedontoabicesjlonoaUon 

the case of blood in- 
fection the disease is first manifest in the centre of the gland, for it 
IS there that the larger vessels break up into their ultimate capillary 
distnbution , on the other hand a lymphatic infection is generally 
first apparent m the gland comdor, where the interlacing septa of 
connective tissue arc of the nature of filteta which arrest the organ 
isms in their course 

In the early stages of the disease, the tuberculous follicle appears 
as A greyish white nodule set in the background of the healthj gland 
tissue Several follicles arc apparent, and they coalesce until an 
appreciable focus is visible Wit hin a comparatively short period of 
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time ; caseation develops in the interior of the follicle, and an intra- 
glandnlar tuberculous abscess results. 

The process thus begun has a constant tendency to spread, the 
tuberculous infiltration extending around the periphery, whUe the 
softening and pus formation coincidentally develop in the interior. 
The disease progresses until the capsule of the gland is reached, and 
for a time the fibrous barrier limits the further spread, but it is soon 
perforated, and the escape of caseous debris to the periglandular space 
forms a periglandular tuberculous abscess. This is the signal for a 
series of reactive changes in the soft tissues which surround the gland ; 
the parts become oedematous, infiltrated, and adherent. If the gland 
is a superficial one, the tuberculous debris makes its way into the 
subcutaneous space, the deepest layer of the skin becomes affected, 

and a destructive process 
ensues until only a thin 
pellicle of epithelium over- 
lies the abscess. When 
tliis gives way, a sinus is 
established, through which 
the tuberculous matter 
escapes to the surface. 

The microscopical 
changes which accompany 
the gross pathology are 
ivell recognized ; apart 
from the histological ap- 
pearance of the actual 
tuberculous tissue, the 
various constituents of the 
gland show distinctive 
changes — the connective 

tissue increases at the 
expense of the lymphoid tissue, and the gland therefore becomes more 
fibrous in consistency ; in the more chronic types of the disease this 
change may be manifest to a striking degree. The endothelial cells 
which line the lymph sinuses proliferate. 

Periadenitis. In the course of the tuberculous process there are 
exacerbations, when the clinical features seem to resemble those 
of a sub-acute inflammatory lesion. The gland becomes enlarged, 
tender to touch, and indistinct in its outline, oedema developing 
in the surrounding tissues. To these incidental changes tlie term 
‘ periadenitis ’ is applied. The development is most likely the 
result of a superadded pyogenic infection developing in a gland 
already devitalized by the existing tuberculous process It is an 
item of considerable clinical importance, because it is frequently the 
stimulus which results in a more rapid spread of the tuberculous 
infection. 



Fig. 350 — Tuberculous Disease of tho left 
anterior Carotid Group of Cervical Glonds. 

A sulicutancous abscess has developed 
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DISTINCTIVE TIPES OF OLANDVLAIi TVBBIiCULOSIS 
It IS possible to difTorontiate three varieties of glandular tubercu 
losis as judged from a pathological basis — the caseous, Ijinphoid, 
and fibrous types 

The caseous type of the disease u» that most frequentlj met inth, 
its distinctive character being the softening and cold abscess formation 
which develop mth the Inherculous infection 

The 1> mphoid type is apt to bo mistaken for 1> mphadenoraa The 
glands remain discrete, there is little or no periadenitis, and if caseation 
occurs, it IS T. late manifestation The distinctiio histological feature 
of this variety is an 
evcessivo prolifera- 
tion of the endothe 
lial cells of the 
lymph sinuses 

The fibrous type 
IS more common in 
the adult than m the 
child The glands 
are small and hard, 
nith points of cen 
tral caseation , adlie- 
Sion to the surround- 
ing tissues 13 an 
undesirable p e c u 
hantj of this a anetj 

CLINICAL 
FEATURES 
It IS charactens 
tic of many cases of 
glandular tubercu 
losis that, apart from 
the actual swelling of the gland, there may be comparativ ely few 
clinical evidences In some instances, the glandular enlargement is 
preceded by a tonsillitis or by a general body infection such as 
measles, influenza, or scarlet fever , mthemajontj of cases, howeaer, 
no precurrent infection can be demonstrated 

\\ hile the glandular enlargement is usually of such a gradual and 
insidious chaiacter that it is eventually discos ered by chance, it may 
happen that the first manifestations are of an acute nature, the gland 
becoming enlarged, diffuse and indefinite in its outline, and tender 
to touch There are signs of general illness — in fact, all the 
characteristics of a simple acute adenitis Wicii this stage subsides 
the glands remain enlarged Inwhicheaerway the process has begun, 
the tendency is for the enlargement to progress, glands m the immediate 



Fio 351 — Tuberculosis of tho Cervical Glands 
niwase o( the anterior carotlU or jugulo digi«tlc group 
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neighbourhood becoming affected, tmtil a swelling of considerable size 
has developed. At intervals the occurrence of periadenitis is apparent, 
when the glands become tender, swollen, fixed in position, and indefi- 
nite in outline. For a time the enlargement is firm and uniform, hut in 
the average case a stage is reached when caseation develops in the 
interior, becoming apparent clinically as a boggy and semi-fluctuating 
area in the gland outline. With the development of a periglandular 
abscess, the clinical features alter — the swelling increases, the regular 
outline of the glandular enlargement is lost, and the tissues become 
fixed and ill-defined As the caseation makes its way to the surface, 
the overlying skin becomes reddened, and as the pus accumulates the 
skin is gradually undermined and destroyed until it forms a thin 

transparent pellicle. When 
this covering gives way a 
sinus is established, and as 
the skin which surroimds 
the sinus is infiltrated with 
tuberculous disease a tuber- 
culous ulceration may be 
said to exist. In the ab- 
sence of surgical treatment 
the sinus continues to dis- 
charge as long as the under- 
lying gland remains active 
— it may continue for a 
prolonged period, becoming 
arrested when the gland 
has cicatrized into a hard 
fibrous nodule. 

The evidences of the 
disease are not limited, 
however, to the local mani- 
festations , other features 
appear which are due to 
absorption of toxic products from the glands. The general appearance 
of the child deteriorates, there is loss of weight, a careful record of the 
temperature may show a slight evening rise, the child becomes cross, 
irritable, and easily tired, and the appetite for food is lessened. 

The Examination. By ordinary methods of palpation the 
group of enlarged glands is examined. Each region of the neck is 
brought under review, and a general examination is made of the other 
gland areas of the body — the axiUaB and the groin. The glands which 
are actually affected are investigated for evidences of caseation, of 
abscess formation, of periadenitis, and of fixation Information on 
these various points is necessary before treatment can be recommended. 
Attention is paid to the surface area from which the affected glands 
have derived their lymph supply— the teeth, tonsils, adenoid tissue 



Fig 352 — Tuberculous Lymphadenitis 

Tlicro IS cxtensu c tuberculous disease of the circular 
chain of lymphatic glands uith tuberculous ulceration 
of the overlying skin The vertical groups of glands 
are also involved 
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of the naso pliarjux, and the car nro cxanuntd m turn The body 
generallj is oAcrlimlcd m order to asccrlnm ^^Illtlle^ a focus of 
disease CMSts in anj other part, the clicst is iiiscstigatcd, and an 
X ra^ examination of the mediastimnn is earned out Tlie abdomen 
IS palpated and X rayid nith a view to ascertaining wlictlicr tuber- 
culous glands exist then, the CTtremitics art examined for taidtuces 
of tuberculous lesion of the bones or joints In cicrj case (ho milk 
history and the family historj demand inquiry 


Di \ahosis 

Tuberculosis is the tommoncst cause of an enlargement of the cer 
vital glands ivhich has per- 
sisted over an appreciable 
length of time In a charac- 
teristic case the diagnosis is 
comparatively exsy — there is 
the gradual enlargement of 
the glands, the absence of 
pam except during the 
occurrence of an attack of 
penademtis, and the com 
mon sequel of caseation, as 
evidenced by softening and 
abscess formation It is the 
demonstration of this last 
point, accorapamed as it maj 
be by the opportunitj of 
obtaining pus through an 
aspirating needle, which 
makes the diagnosis clear 
Difficulty occasionally 
ansts in the distinction 
of the following condi- 
tions — 



FiQ 353 — Tuberculosis of letl posterior 
Carotid Group of Glands (Boj 4J jears) 


1 Simple acute or sub acute ademtw 

2 Simplo cliromc ademtis 

3 Lymphadenoma 

4 L3Tnphosarcoma 

1 Simple Acute or Sub-acute Adenitis Because a certam 
proportion of tuberculous cases baie an acute beginning it maj be 
difficult m the early stages to distinguish between simple and tubercu 
lous adenitis Fortunately an immediate diagnosis is unnecessary 
where treatment is concerned, and the natural effect of time is to clear 
up the problem, for the simple case subsides and the glandular enlarge 
ment disappears, while the tuberculous case persists after the acute 
introduction has subsided If abscess formation has occurred in 
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Fig. 354. — Sarcoma of Neck (Girl 44 j'eais) 

Microscopical examination siioned the tumour to he 
lympho-sarcomatous in type 


either variety, aspiration 
and bacteriological ex- 
amination of the fluid is 
decisive. 

The semi - epidemic 
form of cervical adenitis 
knoivn as ‘ glandular 
fever ’ is sometimes con- 
fused with tuberculosis, 
but the fever, the bila- 
teral distribution, the 
tender character of the 
enlarged glands, and the 
usually associated tonsil- 
litis are generally suffici- 
ently distinctive of the 
first-mentioned condition . 

2 Simple Chronic 
Adenitis, Chronic 
Glandular Hyper- 
trophy. An enlargement 


of the cervical glands, 
Avhich in some respects resembles tuberculosis, may proceed from a 
long-continued absorption of infective material, hence the glandular 
swelling which accom- 


panies enlarged tonsils 
and adenoids, caries 
teeth, and scalp impetigo. 
The recognition of this 
clinical condition is made 
when it is found that the 
enlargement does not 
progress, and that when 
the source of irritation is 
removed the enlargement 
disappears. 

3. Lymphadenoma . 
Hodgkins’ disease is char- 
acterized by the wide- 



I 
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spread distribution of the 
affection, by the absence 
of periadenitis, by the 
tendency which there is 
for individual glands to 
remain separate and dis- 
crete, by the absence 
of softening or abscess 



Fig. 355 — Lj’mpljo-sarcoma of tlie Cervical 
Glands m a Child six years old. 

The tumour grew ultli great rapidity, and uiUiln two 
raontlw of the ilrst appearance of suelling the child uas 
dead. 
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formation, and b> the sccondarj anaemia nith its accompanying 
symptoms 

4 Lymphosarcoma Turaonia of this description are rccog 
mzed bj their rapid gron-th, infiltrating edge and the severe pam 
In exceptional cases there are other possibilities -nhich have to be 
considered m the differential diagnosis— such as syphilitic adenitis, 
and the glandular enlargement of lymphatic leiikmmn 

pJioo^osrs 

Cervical glandular disease is one of the least dangerous of the raanj 
forms of tubeicnlosw 
It possesses tins fa\ oiir- 
able aspect because the 
tendency IS for it to re 
mam localized to the 
lymphatic tissue, and 
being situated m the 
neck, it IS not indirect 
contact xcith such \ ital 
structiircB as the intes* 
tine or the lung 

The prognosis is 
affected by the answer 
which 13 gnen to the 
question, ‘ Has the in* 
fection been lymphatic 
or blood homo ^ ' In 
the former instance, as 
typified by disease of 
the cervical glands 
secondarj to infection 
through the tonsil, the 
prognosis is good, be 
cause the glandular dis- 
ease IS but a local 
manifestation of a local 
disease, and for some 
time at least it remains 
other hand, presuppose a tuberculous ecpticEemia, and the future 
outlook IS correspondingly imperilled , therefore the association of 
cervical disease 1 X 1111 a tuberculous lesion in another part of the bodj , 
the irregular distribution of the tuberculous disease in the neck, 
the central manifestation of the disease in the gland, all exidences 
suggestive of a blood infection in contrast to a lymphatic infection 
tend to increase the gra\ ity of the prognosis 

Other factors m the prognosis are those of age and position The 
dexelopmcnt of the disease during the first two j ears of life is especially 



Flo 35C — Tuberculosis of the Cervical Glands 
(Boy Tjearsold) with widespread tuberculous 
infection of the Cervical Glands 

Evldrotlr aa example of a blood lolectlon 

n this category Blood infections, on the 
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serious, because at this period it tends to run a rapid course, and death 
by tuberculous meningitis is frequent. 

In regard to the question of position — affection of the jugulo- 
digastic group is the most favomablc, because it is likely to be a local 
manifestation of infection through the tonsil ; disease of the posterior 
chain is unfavourable, because of the possibility of the development 
of a retropharyngeal abscess ; disease of the supra-clavicular group 
is associated uuth the danger of secondary infection of the mediastinum 
or the limg. 


TREATMENT 

There are few subjects in which such diversity of opinion has been 
expressed as in the problem of how best to deal -with glandular tuber- 
culosis, and it is unlikely that uniformity of opinion will be reached 
unless a specific remedy for tuberculosis is discovered As the position 
is at present, it may be said that there are three separate views : — 

1. That aU cases of this disease should be treated by medical and 

conservative means, the only surgical treatment permissible 
being aspiration of an abscess if such develops. 

2. That whenever the diagnosis is confirmed as being one of glandular 

tuberculosis a radical excision of the affected glands should be 
performed. 

3. That in the early stages of the disease an opportunity should be 

given for conservative measures to effect improvement, and if 
possible a cure, but under certain well-defined indications sur- 
gical treatment should be resorted to as offering the best possi- 
bilities of cure. 

It is unnecessary to elaborate the various arguments which have 
been put forward in favour of or in opposition to the various views 
It "svill be sufficient to outline the principal features of conservatism, 
to detail the conditions which are accepted as indicating operation, 
and to describe the important features of a typical operation. 

Conservative Treatment 

The principle which underlies this line of treatment is so to increase 
the natural resistance of the body by general and local means that 
natural arrest of the disease is secured. The various measures adopted 
‘ -under this scheme so increase the local vascularity and resistance 
that barriers of fibrous tissue are deposited around the diseased 
focus, the effect being to isolate the disease, to cut it off from its 
nutritional blood supply, possibly even to strangle it by mechanical 
constriction, and eventually to convert it into a knot of fibrous or 
calcified tissue. 

General Treatment. In such a scheme as this, general hygiene 
plays a most important part. It is therefore arranged that the child 
is put under the best possible conditions, with fresh air in abundance, 
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a moderate amount of healthj exercise, and a liberal diet containing 
a high proportion of the animal fats A careful search n made for any 
focus of peripheral irritation mIhcIi might bt responsible for de\italiz 
mg the gland , epecnl attention therefore is paid to the teeth, the 
tonsils, and the ears 

Local Conservathc Treatment A great variety of methods 
of treatment under this heading have been brought forward, but only 
those of proved value are detailed 

(1) Hot fomentations This eimplc remedy plays an important 
part in the local treatment, but its use is limited to the stage of 
penademtis When a tuberculous gland becomes tender, enlarged, 
fixed and indefinite m outline, the application of repeated hot boracic 
fomentations produces a marked improvement The substitution of 
a hot saturated solution of magnesium sulphate for the simple 
boracic solution is sometimes of value The treatment should not 
be continued after the pcnadcmlis has disappeared 

(2J Local Skin AppUcaliatu These are among the most popular 
of the methods of local treatment, but it is questionable if any 
of them are of actual value Iodine, lodex, and the mercurial 
ointments are the moat faa cured applications, and it is conceivahk 
that as counter irritants they may induce a slight local improvement, 
but It IS unlikely that they possess any selective influence upon the 
gland The ointment of ally! sulphide vras thought at one time to 
have a speciflc curative cITcct, but the claim has not been justiflcd 
One disadvantage is common to all local applications — they may so 
irritate the skin that if operative interference becomes necessary, the 
local conditions are rendered less favourable 

(3) Congesltie Treatment A modification of Bier’s congestive 
treatment has been used, and a certain amount of success has been 
a<!cribed to it Vacuum cups (Klapp) are applied over the glands for a 
period of one hour twice daily The method has the disadvantage 
which IS common to all types of Bier’s treatment as applied to tuber 
culosis — it appears to hasten the development of cold abscess forma 
tion Bier claims ^'’at the development of suppuration need not be 
accepted as an indit-tion to modify the treatment, for he advises that 
the abscess be opened, and the suction continued ov or the position of 
the sinus 

(4) A ra^s and Radium The literature is full of accounts of tlie 
cures produced by means of radium and X rays, either separately or 
combined They have a definite sphere of usefulness m the lymphoid’ 
type of glandular disease, but they h'lve no influence upon an infection 
which has passed on to caseation If operative interference is likely 
to become necessary the use of X rays is to be discouraged, because of 
tbc extensive adhesions which result from the treatment 

(5) llelioOierapif — Artificial and Natural This is one of the most 
useful conservative procedures The value of its effects is undoubted, 
while it has none of the disadvanta^ which are associated with 
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X-ray treatment. The details of its technique' have been described 
(page 114). 

Tuberculins and Sera. The various details of tuberculin treat- 
ment have already been discussed in the general section on surgical 
tuberculosis. The method has been used with success in cervical 
tuberculosis, but there is this important local consideration that a 
long-continued tuberculin treatment results in such periglandular 
adhesions that subsequent operative interference becomes very diffi- 
cult. We have therefore restricted its use to those cases in which 
operation was definitely contra-indicated. 

Bereneck’s tuberculin, autogenous tuberculin, and Moro’s oint- 
ment have been the media which we have found most successful. 

The value of the various sera has been already discussed. 
Cervical Collars . The use of a cervical collar is an old-fashioned 
means of treatment, and yet it is one of considerable value. Based 
on the principle that rest aids the cure of tuberculosis, the patient is 
fitted with a poroplaster collar ivhich, while it holds the head still, 
does not exert any deleterious pressure upon the glands. The collar 
is well padded with wool, and worn day and night. The degree of 
improvement which follows this simple treatment is remarkable. 

Operative Treatment 

The Scope of the Operation. Before the various indications for 
operations are discussed the scope of it must be decided on. Our 
view for a long period of time has been that only one type of operation 
is permissible in glandular tuberculosis, and that is a radical and com- 
plete excision of the affected group or groups of glands. We believe 
that the whole success of surgical treatment depends upon the thorough- 
ness with which the operation is performed. We are utterly opposed 
to the method of incision and scraping : it does not pretend to eradicate 
the disease, it increases the risk of dissemination by destroying 
limiting barriers, and sooner or later it resvdts in a secondary infection 
gaining entrance to the woimd — ^in fact, it leads to each of the compli- 
cations one is most anxious to avoid. It is this procedure of incom- 
plete interference which has been responsible for the dissatisfaction 
with which the operation is associated in the minds of many. 

Indications for Operation. There is one class of case in which we 
believe operative interference to be the only proper course, and, as 
this class forms the bulk of the early cases of cervical glandular disease 
in children, we can best express our views in the following summary ; — 

We believe that where children are concerned, 90 per cent, of cervical 
glandular tuberculosis is the result of a lymphatic spread from a 
local area of absorption. 

That for a considerable time the disease remains limited to the gland 
or group of glands, and infection of the blood stream is a late 
complication. 

That, in view of the fact that we possess no specific anti-bacterial agent 
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to o\erconie the tvihercle biciUus the wisest counst h to remove 
complete!} tlie affected pland or group of glands before tlie disas 
trous complication of blood invasion or dtssemmation occurs 

If the glandular condition ful61s the condition of being an example of 
the ‘ lymphatic ' source of infection, the actual state of the gland 
IS not of great consequence to us We naturally desire it to be in as 
early a stage as possible, but the derelopraent of cold abscess formation 
makes no difference to the course which we follow 

Contra indications to Operation 
We do not advise operation — 

(1) If there is reason to believe that the glandular infection is a blood 

borne one 

(2) If the distribution of the glandular disease is haphazard and 

irregular, such a qualification being strongl} suggestive of a 

blood infection 

(3) In the fibrous typo of the disease 

(4) In cases which have been previously treated bj incision and 

curetting 

(5) As a general rule, m the first year of We 

In addition to these, which we look upon as absolute contra 
indications, we would make three qualifying statements ~- 
We never imdertake an} operative mterference during the stage of 
periadenitis We advise instead that the gland be fomented with 
a saturated solution of magnesium sulphate until all signs of the 
penademtis have disappeared 

In the lymphoid type of glandular tuberculosis we recommend that, 
if operation is to be done, it shall be followed by a senes of exposures 
to X ray therapy 

If the child IS suffermg from a tuberculous toxaemia, we advice a short 
preliminary course of tubercuhn prior to operation We do so 
because our experience has been that immediate operation without 
this precaution is hable to be followed by a degree of shock qmte out 
of proportion to the seventy of the operation 
OperationforRemoval of Tuberculous Sub-maxillary Glands 
The head is placed with a pillow below the nape of the neck and the 
face turned towards the opposite side The incision begins in the 
imddle line of the neck midway between the symphisis menti and 
the hyoid bone, extends downwards to the level of the hyoid, passes 
outwards across the neck to the anterior border of the stemo 
mastoid muscle and upwards along the anterior border of the 
muscle to end opposite the angle of the jaw The flap of skin thus 
outlined is dissected upwards until the body of the jaw is exposed 
At the anterior border of the masseter muscle, the facial artery and 
vein are seen, and are divided at this pomt between ligatures The 
reflection of the flap exposes the sub-maxillary salivary gland, and the 
ymphatic glands lying around it The glands thus exposed may be 
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described as lying in a quadrilateral space, the body of tbe lower jaw 
forming the boundary above, while the anterior belly of the digastric 
lies in front, the posterior belly of the same muscle below; posteriorly 
the boundary is completed by the anterior border of the stemo- 
mastoid muscle, and at a deeper level by the stylo-maxillary ligament. 
L 3 dng over the glands the facial vein is seen, and is ligatrtred and 
divided before it crosses the digastric muscle. The glands are separ- 
ated from the structures which form the floor of the space, these being 
(from before backwards) the mjdo-hyoid muscle, the hyo-glossus 
muscle, and the superior constrictor of the pharynx. The separation 
is carried out by passing the finger upwards on the deep surface of the 
glands. As this dissection is being completed, the facial artery is 
exposed as it crosses behind the digastric muscle to disappear beneath 
the glands. 

The artery is divided between ligatures. The blood supply to 
the glands is now controlled, and the remaining dissection may be 
completed. The glands are dissected away from before backwards ; 
a portion of gland tissue passes with the duct of the salivary gland 
beneath the posterior edge of the mylo-hyoid muscle ; the duct is 
clamped and divided. As the glands are being dissected ofi the surface 
of the hyoglossus, care must be taken to avoid injury to the structmes 
which lie upon it, more especially the hypoglossal nerve. When the 
removal is complete, the skin flap is restored to its position, and 
drainage is secured through a special opening made as a stab-wound 
at a level just above the wound. 

Operation for Removal to Tuberculous Glands from the 
Anterior and Posterior Triangles. The position of the head is 
similar to that described in the previous operation except that the chin 
is tilted upwards so as completely to open up the side of the neck. The 
type of ineision varies : the oblique incision extending from the tip 
of the mastoid process forwards and downwards has long been a favour- 
ite. Stiles recommends a 7-shaped incision when the disease is exten- 
sive and involves both triangles. 

We generally employ an incision which passes across the neck 
almost transversely, so as to lie in a natural crease. This gives good 
access, while it leaves an unnoticeable scar. It extends from the 
anterior edge of the trapezius muscle to the middle line of the neck. 
The skin edges are reflected, a free separation being essential to a 
satisfactory operation With the reflection of the skin certain 
structiues appear ; the stemo-mastoid muscle passes obliquely 
across the wound, behind it lies the posterior triangle uncovered to any 
extent by platysma except in the lower part, but probably occupied 
by enlarged glands if the disease is in any way extensive. Appearing 
at the middle of the posterior border of the muscle there are certain 
superficial nerves — ^the great auricular passing upwards towards the 
mastoid process, the transverse superficial cervical extending forwards 
across the neck, and the supra-clavicular nerves from the same super- 
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ficjal origin coursing downwards towards the clavicle Passing verti 
cally down the side of the neck is the cxtemaK jugular \ein 
extending from the space between the angle of the jaw and mastoid 
process above to a point corresponding to the middle of the clavicle 
below The vein is clamped in the lower part of the w ound and separ- 
ated upwards , as it approaches the upper end of the sterno mastoid 
it IS surrounded by a small chain of superficial glands (the superficial 
cervical) and, as these are frequently the site of disease, they are 
removed mth the aein The glands arc now removed from the 
anterior triangle Thoplatjsmaisrcflectedbj aT shaped incision, the 
top of the T running along the anterior border of the stemo mastoid 
muscle, and the limb passing from the middle of this incision forwards 
to beneath the chin The platysma is thus reflected m two flaps which 
can be replaced afterwards when the edges of the wound are restored 
The division of the platysma exposes the enlarged glands They may 
be said to he in a muscular triangle bounded above by the posterior 
belly of the digaltnc, in front bj the edge of the depressor muscles of 
the hyoid hone, and posteriorly by the anterior edge of the stemo 
mastoid muscle The anterior edge of the stemo mastoid is defined 
and retracted The definition is earned sufficiently deeply to expose 
the spinal accessory nerve accompanied by the superior stemo mastoid 
artery, a branch of the occipital, both passing obliquely downwards 
and backwards to enter the deep surface of the muscle The glands 
are separated above from the sub-maxillary salivary gland and at a 
deeper level from the posterior belly of the digastric muscle In front 
thej are detached from the anterior belly of the omo hyoid muscle 
and from the hyoid bone The removal is completed by separating 
the glands from their deep relations, from the common facial vein, the 
middle and inferior constnetors with the tliyro hjoid membrane, and 
more posteriorly the carotid sheath with the included vessels It is 
exceptional to see such structures as the superior thyroid and lingual 
vessels, and therefore they have not been included in the description 
The glands at their highest point he in relation to the parotid gland, 
and a portion of this latter structure has frequently to be removed with 
the diseased glands 

The removal of glands from the jiosterior triangle is a simpler 
operation than the anterior dissection ith the separation of the 
skin the superficial nerves already mentioned are seen, but more 
important than the superficial nerves, one has to recognize the spinal 
accessory, which after it leaves the postenor border of the muscle 
becomes at first almost subcutaneous The nerve is followed for some 
distance and cleared from the surrounding tissues In removing the 
glands from the deeper relations of the postenor triangle the author 
begins by retracting the stemo mastoid muscle and separating the 
g ands from the postenor margin of the sheath of the vein, this being 
one from the antenor border of the muscle In this position the 
g ands may be said to be divided into a small group above the spinal 
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accessory nerve and a larger chain below. When the separation from 
the vein sheath is complete, the sterno-mastoid is allowed to slip for- 
wards and is held aside in that position. The glands are now dis- 
sected off the muscles which form the floor of the posterior triangle, 
the splenius capitis and the levator scapulm. Care should be taken to 
remove portions of the glandular chain which pass between the two 
above-mentioned muscles. The separation of the glands on their deep 
surface completes the dissection. It is often unnecessary to retract the 
sterno-mastoid forwards. If the glands are small the dissection can 
easily be made from the front, but, if they are of any size, more room is 
obtained from the posterior route. In closing the skin wound, it is 
advisable to suture the platysma back into position with catgut ; the 
observance of this detail prevents subsequent depression of the scar. 
The skin edges are brought together with clips or stitches, preferably 
the former, and drainage is established through a special stab-wound. 

COMPLICATIOITS DURING OPERATION 

(1) Abscess Formation. The existence of a cold abscess does not 
materially affect the routine of the operation. If by chance it is 
opened, the pus will not produce a subsequent infection of the wound. 
The entire abscess wall should be removed with the deeper underlying 
glands, and if the abscess lies below the skin care is taken to prevent 
the incision passing through devitalized tissue ; the skin wound is 
therefore platmed to lie either above or below the abscess. 

(2) Injury to Vessels and Nerves. The dangers of injury to the 
jugular vein have been overrated. If the opening in the vein is a 
small one it may be possible to repair it by a fine silk suture ; it is not 
advisable to apply a lateral ligature, as there is the ever-present danger 
of its slipping. When the opening in the vein is large, it is better to 
proceed at once to ligature the vessel above and below the injured spot. 
It may be necessary to apply an additional ligature to the common 
facial vein as it enters the main vessel. 

Injury to the spinal-accessory nerve may be unavoidable, as when 
there are masses of adherent glands, but in many cases it is the result 
of failure to recognize the nerve early in the dissection. When it is 
damaged an attempt should be made to suture it with fine silk thread. 

If it is recognized that the glands are densely adherent to the 
carotid sheath, it is not advisable to persist in attempts at their 
separation. It is better to open the sheath low down in the neck, and, 
separating the vein from the associated structures, to divide it between 
two ligatures, taking care to avoid inclusion of the vagus nerve. The 
vein, with the adherent glands and the remains of the sheath, is dis- 
sected upwards. On reaching the junction of the common facial vein, 
the latter is divided between ligatures. The separation is continued 
upwards to beyond the limits of the disease, and at this point the vein 
is again secured and divided. 

Becurrence. Nothing has brought operation into greater disrepute 
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than recurrence of the disease A thorough rcmo\al of iffected 
tissue IS the best naj to present this, but occasionally it happens 
m spite of e\er 5 precaution The parotid and the spice betueen 
the adjacent edges of the splcnms and the leiator sea pul® are the 
common sites of recurrence In the first instance it is difiicult to sec 
hou the possibility of it can be molded, as the glands are buried deep 
uithm its substance, but m the second a careful dissection is the best 
safeguard 


HODGKINS* DISEASE 

Hodgkins’ Disease — or Ij rophadenoma — is a glandular disease of 
great interest It has all the attraction of the unknown, because wo 
are still unaware of the conditions which originate it and of the means 
by which it may be corrected 

Its occurrence is less common in the child than in the adult, but, 
in \:ew of the importance of the disease, wc have decided to include 
a short description of its more important features 

ETIOLOOY 

Our purpose will best be served if we review the more recent work 
which has been carried out m regard to the origin of the disease The 
diiHculty IS to decide whether the glandular enlargement, which is 
such a characteristic feature, is a neoplastic condition or a granuloma 
tous formation, the result of organismal infection 

In 1910 Frmnkel and Much isolated a bacillus from the glandular 
tissue of a case of Hodgkins’ disease In character it was gram posi 
tue, granular, and non acidfast Thej considered it to be a type of 
the tubercle bacillus In 1913 Dc Ncgn and Micrmet and Bunting and 
Yates, working independently, isolated in pure culture an orgamsm 
which they considered identical wnth that desenbed by Frmnkel and 
Much The investigations of this time indicated that the organism 
was a gram positive diphtheroid, showing club shaped involution forms 
and rods with branching filaments , the most successful culture media 
were Dorset egg medium and glycerine phosphate agar 

In 1915 Rhea and Falconer obtained what was apparently a similar 
organism by the inoculation of various media with portions of tissue 
from enlarged lymph glands in a case of Hodgkins’ disease 

In the same jear Fox reported the isolation of similar organisms 
in diseases distinct from Hodgkins’ disease, and this finding has 
proved to be one of the obstacles in accepting the bacteriological 
explanation of the origin of the disease 

In view of Fox’s results Bunting and Yates earned out a further 
investigation, and in the course of this they w ere able to isolate the 
organism, not only from Hodgkins’ disease but aUo from the lymph 
glands of lympho sarcoma and chloroma, from cases of recurrent 
erythema with glandular enlargement, and from the spleen m Banti’s 



648 


SUEGERY OF CHILDHOOD 


disease. Bunting explained his findings by supposing that there are 
diphtheroids of varied virulence with affinity for lymphoid tissue, includ- 
ing bone marrow and its products, and that the activities of different 
strains explained the various clinical and pathological pictures. 

Longcope, who has published the most recent work on the subject, 
expresses the view that the bacteriological results are unsatisfactory. 
He believes that the relationship of the organism described above to 
Hodgkins’ disease still remains unsettled. 

One great obstacle to the study of the etiology of lymphadenoma 
has been the failure to transmit the disease by inoculation of infected 
tissue into animals. Bunting and Yates reported the results of the 
injection of pure cultures of the suspected diphtheroid bacillus into 
the axilla of the monkey (Macacus Rhesus). The glands of the neigh- 
bourhood became affected by a necrotic and suppurative process, but, 
if the animal survived long enough, the lymph node picture of Hodgkins’ 
disease was seen. They reported that they were able to fulfil Koch’s 
postulate in so far as they secured a pure culture from the original 
animal and reproduced the disease by injection of the culture into 
a second monkey. Rhea and Falconer repeated this experiment, but 
Avith negative resxilts. 

Olitsky attempted to obtain information regarding the organismal 
origin of the disease by testing the serum reaction. Using highly 
specific autogens capable of binding complement fixation antibodies, 
the results he obtained were entirely negative. 

It is apparent therefore that, while some highly suggestive results 
have been obtained in favour of the organismal theory, there are dis- 
crepancies which make it impossible to accept this view ivithout further 
proof. 

The neoplastic theory is championed by Mallory and by Mueller. 
Mueller draws attention to the results of experiments carried out by 
Kopsch in 1919 The larva of the nematode (Rhabditis pellio) when 
given to frogs causes a local reaction in the mucosa of the stomach wall 
which histologically is found to be composed of eosinophiles, lympho- 
cjdes, and fibroblasts The local reaction destroys the larvae, but 
if the latter exists in such an amount that the metabolic product from 
their destruction circulates in the tissues, there is a stimulation of 
connective tissue and other cells, which results in a change suggestive 
of tumour formation. Mueller argues that the cells in the lymph 
nodes in Hodgkins disease are stimulated to proliferate in this Avay. 
In his article he sums up the points in favour of the neoplastic theory 
as follows : — 

1. There is tumour formation Avith little tendency to necrosis. 

2. Invasion and destruction of adjacent structures may occur. 

3. Metastasis occms in such distant organs as spleen, bones, skin, and 

dura, the deposits shoAAing characteristics of the primary focus 

4. The recognition of cases which are on the border lino betA\nen 



THE NECK 


649 


lymphosarcomd and Hodgkms’ di&case, the two diseases appear 
mg together in different regions m the same subject 

Bunting and Yates remain con-vinccd oi the truth oi the infection 
theory, and in fa^ our of the disease being of bacterial ongin they 
quote the follomng points — 

1 The temperature n hich is present in certain stages of Hodgkins 

disease, but m no knomi type of neoplasm 

2 The characteristic blood picture suggesting a toxic affection of the 

blood formmg organs 

3 The occurrence of the disease in connection vnth carious teeth in 

■which the characteristic diphtheroid organism has been found 

4 The mcreasc of fibrous tissue elements m the ghnds as the disease 

progresses 

5 The cure m a certain percentage of cases when treated on the 

assumption that the disease is bacterial 

PATHOLOai 

The affected glands show a charactenslic picture Tho> are on 
larged on section they are fleshy and of a greyish >cllow colour, each 
gland IS discrete, and the capsule is free from penadcnitis 

JiLcroscopically the most sinking feature is the prcscnco of phago 
cytic giant cells ansing from the endothelium of the lymph spaces 
borne of the cells are mononuclear, some are multinuclear, occasion 
allj large syncytical masses ore formed Coincident with this phase 
there is an increase in the lymphoid tissue of the gland, hut this change 
soon gires place to a proliferation and subsequent fibrosis of the 
reticulum In some instances there is an increase in the number 
of cosinophile cells in the substance of the gland The gland ultimately 
becomes fibrosed An increase of lymphoid tissue also occurs m the 
raalpighean corpuscles of the spleen (bard bake spleen) and m the liver, 
kidneys, testes, and bone marrow The blood undergoes changes 
m the later stages of the disease there is a secondary anaimia, a high 
relative percentage of neutrophiles, an increase in the size and number 
of the platelets, and an emigration of mcgalokarjocytes 

CLINICAL FEATURES 

It has been noted that the disease is more prevalent m boys than 
in girls, and this has boon our experience The children ha\e been 
small boys of an a\erage age of four to six years The glands which 
first become enlarged are usually those of the neck, and the sub 
sequent history is one of rapid growtli Beginmng in the upper 
carotid group, the characteristic enlargement spreads downwards 
supra clavicular groups, and thence into the mediastinum 
The feature of retrogression and advance which is so characteristic 
0 the adult cases is not met with in children to the same 
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extent. Beside the glandular enlargement there are the usual symp- 
toms of secondary anaemia. If the glands are enlarging rapidly, 
there may be an irregular pyrexia. Attention has lately been paid to 
various cutaneous signs which are said to be characteristic of the 



disease— erythematous points or maeules, prurigo and pruritus, small 
tumours and skin nodules showing a hi.stology similar to that of the 
glandular change, the occurrence of a protein in the urine which 
resembles, but is distinct from, the Bence-Jones’ protein found in 
‘ myelomatosis.’ 

As the glandular enlargement extends, various pressure effects 
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areseen Tho disease progresses rapidlyto a fatal issue, the majority 
of children affected succumbing tnthm a year 

DI iONOSIS 

Hodgkins’ disease requires (o be distinguished from tuberculosis, 
Icucothsemia and 1} niphosarconia , if this is impossible from the 
clinical features, one of the glands should be removed for microscopical 
examination 


TREATMENT 

The treatment may be summarized os follows — 

1 Remove anj source of infection uhicli is m proximitj to the dis 

eased area — the teeth, ton* 
sils, etc , should be inves- 
tigated from this point of 
Mew 

2 Excise tho glandular diacaso 

in the earl> stage 

3 Arrange for long continued 

apphcation of Xra^s to 
the affected part This 
must be contmuod at in- 
tervals after the glandular 
spelling has subsided 

4 Administer arseme m suitable 

doses, sodium cacodjiatc 
w the preparation nhich 
has given most satisfaction 

5 Improve the general hjgicnic 

surroundings 

THE JUD LINE OF THE NECK 
DEVELOPMENTAL FACTS OF CLINICAL SWNII ICALCh 
The position and nature of the \anous branchial clefts and arches 
upon the side of the neck have been already described 

The Thyroglossal Duct and the Thyroid Gland In the 
human embrjo of six neeks’ development, between the second, third, 
fourth, and ^th branchial arches on each side and between the inferior 
maxilla and the base of the heart there is a triangular space which is 
called ‘ the Tnesobranchtal field of Hts ’ Within this area, in front of 
the second deft, a median invagination of the wall of the pharynx 
appears, and forms a depression, which gradually deepens until it 
becomes a sac, the orifice of which opens on the summit of the tuber 
culous impar (foramen caecum) The posterior part of this pouch 
wcomes bi lobcd and travels caudally, and the tissue intervening 
between the orifice and the bi lobcd caudal extremity becomes the 
hytoglossal duct Towards the latter half of the second month the 
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developing hyoid bone divides tlie thyroglossal duct into two portions, 
a superior (cephalic) and an inferior (caudal), the superior or lingual 
portion extending from the foramen caecum of the tongue to the 
hyoid bone, the inferior or th3Toid portion from the hj’^oid bone to the 
isthmus of the th 3 Toid gland. The line of the th5’TOglossal duct is 
from the foramen caecum of the tongue, through the posterior part of 
that organ follovdng the lingual raphe, in front of, through, or behind 
the hyoid bone, being intimately connected %vith the periosteum and 
the thyro-hyoid membrane, and along the anterior surface of the 
trachea to the isthmus. The thyroglossal duct soon atrophies, but 
its bilobed caudal end proliferates into the glandular structure which 
later becomes the isthmus of th5rroid gland. The last stage in develop- 
ment is the severance of connection between the developing thyroid 
gland and the imderlying pharynx, and in an embrj’^o eight milli- 
metres long the separation is complete (Broman). The thyroglossal 
duct is originally lined with a single layer of cjdindrical and 
occasionally ciliated epithelium. 

In the normal human embryo the duct begins to atrophy during 
the fifth week, and by the end of the eighth week it has disappeared, 
lea'vdng an evidence of its presence in the foramen ctecum of the tongue. 
Exceptionally it happens that the duct remains permeable in its course, 
and Avhen this is the case islets of glandular tissue may remain free, from 
which accessory thyroids develop 

The thyroid gland has at first a cylindrical structure, but 
lumina appear, the outline becomes beaded, and the structure becomes 
broken up into rudimentary follicles. Later on, the epithelium loses 
its cylindrical character, cellular desquamation occurs so as to fill the 
lumen of the alveoli, and at the end of intra-uterine life, the thyroid 
is composed of a uniform, undifferentiated mass of cells. A few weeks 
after birth, regeneration of the thyroid takes place : the epithelium 
shapes itself into epithelial cords, which, undergoing a process of direct 
division, form new alveoli in which the epithelium is cubical or flat. 

Thymus-parathyroid 

From the dorsal part of the third branchial pouch the third epi- 
thelial body arises, and from the ventral portion, the greater part of 
the thymus is developed The third epithelial body is the forerunner 
of that parathyroid which is most closely incorporated with the thyroid 
gland, and from its developmental association with the thymus gland 
it descends with that organ to reach its eventual site in the vicinity 
of the lateral lobe of the thyroid. 

The fourth and fifth pouches give rise to the remaining parathyroid, 
to a thymic rudiment, and to a structure known as the post-branchial 
body. This last was at one time supposed to take some part in the 
development of the thyroid gland, but this view has been disproved ; 
it is probably a separate organ, the significance of which is not clear ; 
it probably atrophies and disappears. 
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DEVELOPMENTAL ERRORS 
A Minor Errors 

A variety of errors of minor surgical importance maj appear in 
mesobnnclinl development — they include sucli rarities ns — 

1 The mclusion of thymic nodules nithin the thjToid gland from 

persistence of the fourth branchial bod^ 

2 The inclusion of the fourth parathyroid mthm the thyroid 

3 Congenital absence of the thjToid gland m nhole or m part, or its 

replacement hy a cystic mass 

4 Ectopia thyroidia from arrest of tht caudal migration of the thyroid 

5 Accessory thyroids from the errant grouth of primary thyroid 

tubules, usually m the Imc of the thyroglossal duct or more rarely 
m regions remote from the duct 

The errors are usually disco\crcd by cbancc, and it is only uhen 
they are the sites of derangement or of tumour formation that they 
become of surgical significance 

B Errors associated with the Thyroglossal Duct 

The development of a linffuat thyroid and the occurrence of ihyro 
glossal cysts and fistula, are the roost import mt errors under this 
iieading 

Lingual Thyroid Wo ha\o twice seen examples of this condi 
tion in children The error is brought to the notice of the surgeon be 
cause the child suffers from attaclcs of dyspncca The common causes 
are excluded, and, in the course of the routine examination of the 
mouth and throat, it is diseovcnd that there is a tumour like projection 
in relation to the posterior third of the tongue The tumour is em 
bedded in the substance of the tongue, but projecting on the surface 
immediately in front of the epiglottis, its consistency being firm and 
its Outline rounded The dyspnoia x\hich it induces is the result of 
pressure upon the epiglottis and temporary closure of the upper aper 
ture of the larynx The lingual tumour is found to consist of normal 
thyroid tissue, and may exist in company \nth a normally placed 
thyroid, in which case it is grouped as an example of an accessory 
thyroid, or it may h( an example of a true ectopia thjroidis, in which 
case the normal thyroid vs absent The influence of this distinction 
upon subsequent treatment is apparent, but it is difficult to know how 
e distinction is to be made Palpation of the lower reaches of the 
neck may afford suspicions that the normal thyroid is absent, but in 
most cases it is only when symptoms of hypothyroidism develop 
Becondarj to removal of this tumour that tho exact state of affairs is 
appreciated, and one reahzes that the lingual thyroid has been an 
example of an ectopia thyroidis 

UGKosis Tho posterior third of the tongue is affected in child 
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hood by angiomatous tumours, })y lymphangiomata, and by dermoid 
cysts. These conditions liave to he excluded when tlie diagnosis of a 
lingual thyroid is entertained. 

Treatment. If the condition is not inducing urgent symptoms, 
it is wise to leave it alone. The operation for removal of the tumour 
is associated with considerable risk, and there is the possibility that its 
removal may be followed by symptoms of h3T3othyroidism. 

If treatment is a matter of urgency, the tumour must be removed 
This may be done through the mouth, but it is safer to approach the 
site of the disease through a supra-hyoid or a sub-hyoid pharyngotomy. 
The child must be kept under observation for some time after the 
operation, and any evidence suggestive of hypothyroidism is treated 
appropriately. 

Thyroglossal Cysts and Fistulae. As has been already men- 
tioned, the thyroglossal duct should disappear at an early stage of 
foetal life. Unobliterated portions, however, may persist, especially 
in the region of the hyoid bone, and so may lead to the formation of 
cysts. Cysts which develop in this way above the level of the hyoid 
bone are sometimes termed lingual dermoids, while those which appear 
below the hyoid bone are called infra-hyoid cysts. 

Clinical Features. The swelling of the cyst is usually apparent 
at some period in the first ten years of life. There are long intervals 
of time when the enlargement appears to be a stationary one, and 
there are periods when the growth is progressive. Incidental infection 
of the cyst sometimes occurs 

If the cyst is opened under a misapprehension as to its real char- 
acter, or if it becomes infected and bursts, the discharge continues 
and an intermittent fistula is established. Sub-hyoid cysts have no 
clinical features of importance beyond the actual swelling ; supra- 
hyoid cysts (lingual dermoids) from their position may project into 
the mouth behind the tongue, and if their bulk is considerable they 
may produce obstructive symptoms in swallo'iving or in breathing. 

Pathology. The cysts are lined with columnar-celled or squam- 
ous-celled epithelium : ciliated epithelium may occur in sub-hyoid 
cysts. The cyst wall is composed of dense fibrous tissue, and the con- 
tents are usually of a creamy pultaceous character, the result of 
desquamation of the lining epithelium. From the upper edge of the 
cyst a fibrous band extends upwards ; this is the remnant of the 
thyroglossal tract, and its relationship to the hyoid bone should be 
carefully noted, for upon this observation a detail of operative treat- 
ment will depend. 

Diagnosis. There is a variety of conditions which may simulate 
a thyroglossal cyst. The sebaceous cyst and the lipoma are recognized 
by their close relationship to the skin, and by the fact that they do 
not participate in deglutition movement because they are not fastened 
to the anterior surface of the trachea. Diseased lymphatic glands, 
and especially glandular disease which has softened, may be mis- 
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taken lot the dcselopmoiital rrnir Tlit wmilantj is increased bj tiu 
tendency nhichgHnds la>o to become nclhcri-nt to the anterior surface 
of the trachea, but a careful clinical investigation mil usually make 
the distinction clear A distinctive ftaturc of the supra-hjoid cjst 
IS its tendency to project upward into the mouth 

Treatment Complete itmoval of the cjst and the associated 
thjToglossal tract, if sucli exists, w the only satisfactory treatment 
Incision IS harmful, hecausoa simis persists, and the jnev itable entrance 
of infection makes subsequent removal more difBciilt 

A vertical incision in the mid line of the neck gives the necessary 
access, the cyst is dissecteel fret and removed, the related tract is 
followed upwards, and if it lies in contact with the hyoid bone, a 
central block of the latter is rcmoveil Aliovc this limit the. tract is 
traced among the muscles 
of the tongue until the 
ntighbourhood of the fora 
men caecum is reached , 
the tract IS then ligatured, 
and the attached stump is 
treated with pure car 
hollo or with the actual 
cautery 

If the cyst removed is 
a largo supra hyoid one 
tare is required in the 
immediate after treat- 
ment, because of the ten- 
dency which there is for 
dyspnoea to develop 
Thjroglossal Fis- 
tulse Two varieties of 
thyroglossal fistulas are 
recognized— the 'pnimry 
or Irue fistula, the result of the spontaneous communication of an un- 
derlying thyroglossal duct with the skin surface, and the secondary 
fistula, which has developed as the result of incision of a thy roglossal 
cyst (a thyroglossal sinus is the more correct term to apply to the 
latter condition) 

The opemng is a small one, and occurs at some point in the mid- 
me of the neck between the hyoid bone and the top of the sternum, 
e common situation being immediately below the level of the cricoid 
ca 1 age It causes little incouvemence except for the mucous dis 
c arge which appears intermittently, occasionally a vertical ridge 
in icating the presence of a persistent thyroglossal duct, is v isible 
wh°^^ opening The duct is lined with a columnar epithelium, 
Jc IS sometimes ciliated, and tissue resembling atrophied thyroid 
t'^ue may be found in the duct wall 
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TBEAaMBNT. Tlic fistulous opening is included in a median ver- 
tical incision, and through this the underlying tract is exposed. A 
complete removal is necessary to prevent recurrejice of symptoms. 


SURGICAL AFFECTIONS OF THE THYROID GLAND 

General Considerations 

The process of development by -which the th5Toid gland is formed 
has been described. At birth the gland structure is more cellular 
than it is in later life, and there is therefore less space for the accumu- 
lation of colloid material, the gland secretion being comparatively 
scanty, and the proportion of iodine which it contains being relatively 
small. These various peculiarities may be taken as indicating that 
in the early months of life, the endocrine function of the thyroid is 
reinforced from extrinsic sources : the natural mother’s mihc is the 
medium through which this assistance is best obtained, cow’s milk 
being less valuable. The thyroid health of the mother has a power- 
ful effect upon the gro-Hiih and function of the thyroid of the child, 
and the practical bearing of this observation is important, because, 
if there is reason to suspect the efficiency of the mother’s thyroid, 
glandular therapy in some form should be arranged for. 

During the cycle of childhood the gland undergoes incidental 
periods of actmty similar to those met with in adult life : birth and 
puberty are the periods at which enlargement occurs. 

Surgical Considerations 

During the period of childhood, various pathological changes may 
occur which are conveniently grouped as follows : — 

I Inflammatory processes ® thyroijtis 

(luberculous th3T’oiditis. 

II Goitre of various varieties. 

III. Tumours (Teratomata and sarcomata). 

IV. Deficiency diseases of the gland (Cretinism and myxoedema). 

I . Inflammatory Processes 

Acute Thyroiditis. During the progress of the acute infective 
diseases it sometimes happens that the thyroid gland becomes the site 
of a local inflammatory reaction. The infection is usually a strepto- 
coccal one, and is carried to the gland by way of the blood stream. 
While acute signs of the disease are rare, slight manifestations are 
probably not uncommon, but they are masked by the more acute 
general symptoms In a characteristic case, the gland becomes 
enlarged and tender, there is difficulty in STvallowing and in breathing, 
and the child affects a characteristic attitude, holding the head 
forward and the neck outstretched. Owing to the specialized nature 
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nt llic thjroiil ti'isuc, rcsislniicp to the miretmn li ilificKiit, nml 
ab'^cess formation rtadil) occurs 

DuGhOSis The po«siliilit> of acute tlijroulili** Iwing re^iionMblc 
for dj^pncca should be kept m mmd, csi*ecin]l> if t ht ( 1 > spnern <lo^ clop-^ 
in the course of a general acute illnoxs 

Locallj the condition is Bimulntod bj acute l^niiihadonitis of the 
lower cervical glands, and in distingiiisliing lietii « n tlio tu o processes 
help 13 obtained lij oLseriing the presenct or nh>.{nce of deglutition 
movement 

Results The disease has two Bctious asiKsita It inaj prove 
fatal bj inducing an cedcmi of the uiidcrl>iiig air passages, or at n later 
period the destruction of the gland from the septic process iimj 
result in thjTOid deficiency 

Tbeatmevt In the early Binges eif the disease hot fomentations 
are applied, and il it is apparent that this is not nflortling siifiicicnt 
relief, an incision is made oicr each lateral lobe The incision Bhould 
be m a \ertical direction, and of such n depth as to penetrate tho cap 
sulc of the gland If suppuration del clops, early incision and drainage 
mil localize the infection and to sonic extent may minimize tho des 
truction o! the gland 

Tuberculous Thyroiditis A single example of this rare disease 
has come under our obscnation It uas manifest in a girl ten 
years of age, the subject of generalized tuberculosis A cold abscess 
developed over the right lateral lobe of the thyTOid, and a Buliseejuent 
operation showed that there wore a number of tuberculous nodules 
scattered throughout the right half of the gland Boyond tho local 
change, no clinical manifestations were apparent 

The abscess cavity was incised ami curetted, and a local cure fol 
lowed, but on the repetition of einnlar conditions wc would probably 
excise tbe segment of adected gland 

11 Goitre 

In children pathological enlargement of tlio thyroid gland is found 
under three conditions — 

A Congenital goitre 

B The acquired goitre of infancy and cluldhood 
C Exophthalmic goitre 

A Congenital Goitre Systematic examination of the necks 
0 all newborn children w ould rci cal on unexpectedly large percentage 
of this derangement 

ETiOLoa\ The etiology is clo^ly related to the occurrence of 
parental goitre Crotti observed seven cases, in each of -which the 
mo er was goitrous , Rubsammen reported nine cases with a similar 
^nnec ion It is not stated what was the pathological nature of the 
infi goitre, but it wcmld seem reasonable to suppose that tho 
uence was to diminish the endocrine supply to the foetus, with the 

V V 
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result that the foetal gland enlarged in its attempt to supply the 
deficiency. 

Pathology. As far as we are aware, every case of congenital 
goitre has been an example of the parenchymatous typo ; colloid and 
cystic varieties have been recorded, but they are extremely rare. 
Cases have been described in jvliicli the vascularity of the gland has 



Fig. 360. — Tlij'roid Gland (Girl 10 years). 
Tuberculous disease of tlie tlijTold ginnd. 


been rmusually great, but mechanical influences may have produced 
this effect. 

The volume of the tumour is variable — it seldom exceeds that of a 
hen’s egg. As a rule, it is cervical in position, tliough one or tAvo 
examples of thoracic goitre have been described. Histologically the 
congenital goitre is similar in structure to the adult parenchymatous 
(colloid) form. 

Congenital goitres have considerable obstetrical interest, if their 
size is considerable. Situated betAi^een the chin and the sternum they 
may prevent flexion of the head during the passage of tlie fmtus 
and thus cause face presentation. 

The goitre occasionally assumes a circular form, passing behind 
the oesophagus, so as to exert an embracing effect upon the trachea 
and cause fatal dyspnoea. 
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Clikicm. Ff\turf<? Manj examples of congenital goitre remain 
latent as far as clinical sjraptoras are concerned, and eacntually sub 
side av ith or without treatment , m other instances the goitre continues 
to grow after birth until it attains a large size It disturbs the patient 
by Its actual bulk, it causes dyspncca and dysphagia, and it may pre 
\ent the baby from nursing properly The swelling may be respon 
siblc also for the condition known as ‘asthma neonatorum 

A small group of congenital goitres arc classed ns fulminating from 
the intense character of the features which they induce The child 
may be born dead or, if not, complications appear soon after birth, and 
develop mth alarming rapidity There is intense cj anosis. dyspnoea, 
and stupor, the mouth and trachea are filled with mucus, there is a 
hoarse rasping cry, the eyes protrude, and death quickly follows if 
relief is not obtained 

Duonosis The a\erage case 
of congenital goitre is easily re 
cognized, hut difficulty may arise 
in connection with the larger 
varieties, for they arc simulated 
by Bwellings which resemble 
goitre but which arc really 
tumour formations of the thyroid, 
more especially the teratomata 
and sarcomata 

Tbeathent To some extent 
the treatment of congenital 
goitre is a prophylactic problem , 
the treatment of a goitrous 

mother by the ordinary methods pio 301 Poronchymatoua Goitre 

of thyroid therapy during the (Child 3 years old) 

course of her pregnancy may 

prevent the development of congenital goitre in her offspring If 
the goitre is of the fulminating variety, in so far as obstructive syra 
toms appear soon after birth, immediate relief treatment is demanded 
Ice applied to the neck may dimmish the bulk of the tumour, the 
mouth and throat arc cleared of mucus, and the tongue is pulled well 
out When the goitre is incarcerated in the upper aperture of the 
throat it may be liberated from this position by manipulation ivith the 
fingers If simple measures fail there should be no hesitation m expos 
mg the thyroid, and in liberating or resecting a portion of it Tracheo 
tomy IS rarely successful Apart from such emergency methods, the 
later treatment of the case is along medical lines lodme is adminis 
tered as an ointment over the affected region, and thyroid extract 
1^ given by the mouth 

B The acquired Goitre of Infancy and Childhood The 
development of goitre m children is not uncommon in regions where 
goitre 13 endemic As in adults, all varieties of the swelling are found, 
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but the parenchymatous form is the most frequent. Tlie majority of 
cases show evidence of toxicity, the basal metabolic rate is raised, there 
is a general physical deterioration, the child is below the normal 
standard of health and development, has a frail appearance, and is 
easily fatigued. The toxic symptoms rarely show the acute phases 
which are so common in adult cases 

So far as treatment is concerned, the same rules apply as are fol- 
lowed in adults. Operative interference is indicated if the enlargement 
is cystic in character. 

G. Exophthalmic Goitre in Children. Exophthalmic goitre is 
rare in early childhood, but cases are occasionally met with in older 
children. The influence of fright in originating the symptoms has been 
repeatedly discussed, and in this connection it is interesting to recollect 
that a number of cases of exophthalmic goitre in children were described 
as occurring after the Zeppelin raids of the recent war (Thomson). 

The clinical features are similar to those of adults, but consistently 
less in degree. The exophthalmos is slight, but the thyroid enlargement 
and the cardiac derangements are considerable. 

The prognosis is better in the child than in the adult, the majority 
quickly subsiding under medical treatment. Simple rest and quiet- 
ness with careful dieting and the occasional administration of a 
cardiac tonic are indicated. We have been unable to trace any 
case in the literature in which surgical interference Avas resorted to 

III. Tumours of the Thyroid Gland 

Various tumour formations may appear in the thyroid gland 
during the period of childhood ; they may be grouped as follows ; — 

Foetal adenomata. 

Connective tissue tumours (sarcomata, endotheliomata, and pen- 
theliomata). 

Mixed tumours. 

Dermoids 

Teratomata. 

Foetal Adenomata. The foetal adenoma develops in the early 
years of life, but the child is usually over ten years of age before the 
condition is recognizable clinically. 

Several small rounded mobile and painless nodules are detected 
throughout the substance of the gland, and their collective presence or 
the size of an individual one may give rise to a goitrous appearance. 
The tumour is symptomless at this stage, but its relationship to the 
toxic adenomata of later life has to be borne in mind. The adenoma 
is formed of embryonic tissue arranged in groups of cells and follicles. 

The follicles are small, and the cells which line their Avails have a 
foetal character ; the alveoli in the early stages do not contain colloid, 
though they may do so later. The inter-follicular connective tissue 
is very abundant, and sometimes presents a mucoid appearance. 
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Fcctal adenomata demand surgical interference if they become of 
such a size as to constitute a goitre, for conscrvnti% o methods of treat 
ment have no apparent effect upon them Should surgical interference 
become necessary it should take the form of enucleation of the 
tumour if it is single and of appreciable size, or of removal of the 
affected segment of the thyroid 

Connecthe Tissue Tumours Sarcoma Sarcoma of the 
thjToid gland sometimes occurs in carl> life, and the tumour grows 
mth extreme rapiditj In the early stage it is mobile and sliarplj 
defined, but soon becomes adherent to the surrounding tissue, it 
then becomes diffuse in outline, and its mobility is lost This gi\ es rise 
to pressure symptoms and to pain The tumour is soft jn consistency , 
somewhat friable, with a greyish while surface when cut The blood 
supply is increased and the tumour has a tenilcncy to undergo necrosis, 
fatty degeneration or calcification Iticroscopically any of the differ- 
ent varieties of sarcoma may be recognized, but the fibro sarcoma is 
the most common typo 

The tumour is only suitable for operation in its early stages in 
Its later phases, treatment by X ray or radium may result m dirninu 
tion of the bulk of the swelling 

Endothelioma and Penthchoma arc at first sharply defined tumours 
limited by a fibrous capsule, but when the latter becomes invaded 
the tumour is diffu«e m outline Thccndothelioma of the child is 
an exceptionally vascular tumour, an irregularly disposed connective 
tissue forming a framework in which largo vascular lacunas are found, 
containing fluid or coagulated blood The cells lining the capillaries 
proliferate and desquamate until they completely fill the \ oscular 
clefts, thus forming solid cellular cords and nests ‘ Russel’s cor 
pubcles ’ are frequently found scattered throughout the tumour, and 
metastases, which have the same characters as the primary tumour, 
take place through the blood-vessels 

The perithelioma has been described in the thyroid of the child 
Microscopically the appearance somewhat resembles that of the plexi 
form angioma Around the lumen of the capillary there are multiple 
ayers of cells ionnmg a thick mantle to the blood-vessel, the proper 
endothelium bemg also proliferated Tho tumour is a circum 
scribed one, forming a rounded and firm nodule in the thyroid sub 
s ance Macroscopically it is of a greyish white appearance with a 
a'ell defined capsule 

Both the endotheboma and the penthchoma are suitable for local 
excision if they are recognized at an early stage 

■> tred Tumours These tumours are characterized by their poly 

Orphic aspect , they contain connective and epithelial tissue, car- 
latt^° +1"^ teratomata, but, unlike the 

j contain any well differentiated organ Being 

the tumour may be recogmzed in childhood as 
00 , nodular growdh of variable size, firm or hard in consistency 
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Histologically, osseous and cartilaginous tissues are diffusely mixed 
with thyroid elements. 

Dermoids and Teratomala. Tumours of these types are exceedingly 
rare, only three or four eases having been reported in the literature. 
They represent a further step in the development of mixed tumours, 
for, while the latter are composed of unorganized elements, in der- 
moids and teratomata the elements arc organized into rudimentary 
tissues, such as hair, skin, etc. 

IV. Deficiency Diseases of the Thyroid Gland 

{Cretinism and Myxoedcma) 

Cretinism is the clinical disorder which arises from either a con- 
genital absence or a pre-natal destruction of the thyroid gland. The 
origin is uncertain, but it is presumed that it is due to a maternal 
poison acting on the developing thyroid of the foetus. 

Myxoedema is the result of a thyroid deficiency which has been 
acquired after birth — infections of the thyroid gland may be respon- 
sible for it, or it may follow removal of an ectopia thyroidis, as in a 
lingual thyroid. 

There are two surgical aspects of these deficiency diseases which 
are important. The first is the danger of submitting the subject of 
hypothyroidism in any form to surgical interference : they stand 
operation exceedingly badly, and surgical manipulation imder anaes- 
thesia is inadvisable until suitable thyroid treatment has been 
undergone. The second surgical aspect is in connection with the 
possibility of relief to symptoms by thyroid grafting. Many attempts 
have been made to obviate the necessity for thyroid feeding by im- 
plantation of healthy gland, but up to the present the results have been 
imsatisfactory. It is possible that by paying closer attention to the 
question of blood compatibility between recipient and donor the future 
of the operation may be more successful. Recent investigations have 
showm that in the bone marrow we have the most suitable medium for 
the implantation of a th3uoid graft. 

THE THYMUS GLAND 

The thymus gland is an organ of great importance in the surgical his- 
tory of childhood. The maximum point of its development is reached 
in the early years of life, and whatever function or functions it possesses 
are probably exercised during pre-natal life and the year which immedi- 
ately succeeds birth ; none the less, its possible influence has constantly 
to be considered in the surgical procedxues of childhood, especially in 
those which entail the administration of a general anaasthetic. 

SURGICAL ANATOMY 

It is correct to describe the thymus as existing at birth in two por- 
tions — a cervical portion which passes through the upper aperture of 
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the thorax into tho root of tho neck, nnd a thoracic portion ^^h^ch is 
the mam bulk of tho gland At birth it is a soft grejnsh white organ, 
spongy m texture, and roughly pyramidal in shape Its surfaces may 
he described as antcro posterior, right and left lateral, its apex may 
come into contact ^vlth tho thyroid gland, and it is nlnays indirectly 
connected nith it through tho medium of the thyro thymic ligament 
and branches of the inferior thyroid artery, its base extends down- 
wards over the heart to the level of the fourth intercostal space The 
organ lies in intimato relation to many vital structures — tho cervical 
portion, sometimes spoken of as the surgical poriic^, comes into contact 
in front with the stcmo-hjoid and stemo thyroid muscles, and 
posteriorly with tho asophagus and the inferior laryngeal nerve 
The relations of the thoracic portion arc not of surgical significance 
The organ is provided with a delicate fibrous capsule, and from the 
deeper surface of the covering, septa extend inwards so as to subdivide 
the gland into lobes 

The blood supply has a wide source but comparatively small rami 
fications, tho thyroid arteries, the internal mammary, the innominate, 
and the intercostal v csscls contributing the supply The gland has an 
intimate lymphatic supply , and a portion of it is peculiar because it 
opens directly into tho v enous system without passing through lym 
phatic glands this pecuhantyhos an important bcarmgupon tumour 
formation within tho gland and the resulting di&semination 

The nerve supply is of sympathetic ongin, and it is possible that 
there is a contribution from tho vagus nerve 

Histology and Iltslogenests Tho thymus is divided into two por 
tions — the cortical and tho medullary Throughout the entire gland 
there is a framework or reticulum carrying the blood and lymphatic 
vessels, which is formed by a process of ramifying tissue, circumscnb 
mg spaces containing colls of various kinds The reticulum of the 
cortex IS fine and abundant, the cells small and possessing long fill 
mentous prolongations, uhilc the reticulum of the medulla is composed 
of relatively large ramify mg cells Tlic spaces between the reticula 
are occupied by numbers of small dark colls resembling small lympho 
cytes (thymic lymphocytes), which show great variety in size, many 
of them being in active mitosis Besides the thymic lymphocytes, 
neutrophile and cosinophilo leucocytes, plasma cells and mast cells 
are present The cosinophilcs are peculiarly abundant during the 
period from the seventh month of foetal life up to a few months after 
birth The medullary substance resembles the cortical substance in 
general arrangement, but is distinguished bv the presence of Russel’s 
corpuscles, irregular epithelial cells, and giant cells 

Embryology The thymus anlage is derived from the proliferation 
of the ventral portion of the third and fourth branchial clefts At 
first there is an intimate connection between the thymus and the 
parathyroid HI anlage, developed from the dorsal portion of the third 
and ionith cMts, but this is lost early, though its influence is seen in 
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the frequency with which thymus nodules are found in the lower pole 
of the thyroid gland. The thymus anlage is at first connected -with 
the pharynx by the thymo-pharyngeal duct, but this disappears and 
the anlage thus becomes free, except at its cephalic extremity, where a 
thin elongated portion persists. In later life this portion becomes the 
upper pole of the th3Tnus (cervical), while the lower portion of the 
anlage proliferates to become the intra-thoracic thymus gland. 

Physiology. It was formerly thought that the th3Tnus grew until 
the end of the second year after birth, and that from this time it pro- 
gressively atrophied until it disappeared more or less entirely after the 
thirteenth year. To-day it is generally accepted that the thymus is 
an organ specially related to the period of growth, and that as soon as 
physical development has reached maturity the necessity for the 
organ appears to cease, and it therefore atrophies, the retrogression 
being known as a physiological involution. Waldeyer has pointed out. 
however, that there is no such thing as complete disappearance of the 
gland, for even in subjects of sixty to eighty years of age he found 
remains of thymic tissue, and he was able to demonstrate that, in such 
cases, cell mitosis persisted, and that the regenerating power of the 
parenchyma was still present. In fact, the coixect appreciation of the 
life of the thymus is that it increases in weight up to the time of 
puberty, that during this time it reaches its maximum of development, 
and that it then begins to undergo a physiological involution, but 
never disappears entirely during life. 

The Physiology of the Thymus Gland and i elated experimental Work 
on its Functions. "V^ile it is certain that the thymus fulfils a purpose 
at some period in its life history, the elucidation of its function has 
proved a matter of extreme difficulty, and at the present time the 
problem remains imsolved. Many physiologists proclaim it as a 
haBmopoietic organ, but even on this point the evidence is not clear. 
The participation of the thymus in the production of red-blood cor- 
puscles is doubtful : that it is capable of producing lymphocytes seems 
to be probable, that it participates in the production of eosinophiles 
and other leucocytes is rmlikely. 

Does the organ produce any internal secretion ? The answer is 
that none has yet been isolated, though there is considerable circum- 
stantial evidence of its existence. The effects of thjnnectomy have 
been studied by many observers, and the results are cmiously con- 
tradictory. Thus, in 1912 the experimental work of Klose and Vogt 
indicated that the thymus was intimately related to the process of 
calciiun metabolism, and that its removal was followed by muscular 
weakness, osseous disturbance, changes in the central nervous system, 
and general nutritional errors. On the other hand, in 1919 Park and 
McClure published a large monograph dealing with seventy-five thy- 
mectomies, and their results were entirely negative, with the exception 
that thymectomy might delay closure of the epiphyses. 

Reeding, injecting and grafting experiments have been equally 
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contradictory it lias been suggested that tliyralc extract has an 
influence upon metabolism, that it is responsible for the production 
of tetany, and that it has n stimulating effect upon the conductivity 
of nerves, but the evidence in gnpiKitt of these % arious v lews is xm 
convincing, and a great deal of investigation js still demanded 

The question has been repeatedly Mi'^ed of the inttrdcpcndenco 
between the thymus and the recognized organs of internal secretion, 
and some evidence Ins boon established os to the interdependence of 
the thymus, the thyroid, and the gonads, but its relationship to the 
other glands of internal secretion has not been clearly demonstrated 

THE SUnOERY OP THE TRiMUS 
Tliore arc a number of morbid conditions of the thymus gland which 
either have a direct surgical significance or whiuh arc indirectly related 
to other s-uTgical diseases Xtigardcd ftoro thvs stcHvdpoiwt the 
following conditions may bo corisidcred — • 

I Congenital absence or hypoplasia 

II Acquired pathological involution 

1 Acute oedema 

H'Dinorrhago and bairaorrhagic cysts 

Thymic hyperplasia or status thjrao- 
lymphiticiis 

The surgical significance of many of these conditions may be dis 
missed in a few words 

I Congenital Absence or Hypoplasia 

The importance of this condition lies in the fact that it appears to 
have an influence upon mental disturbance m children Thus, in 
twenty eight mentally defective children, Bourn ville found the thymus 
absent, and, basing his conclusions upon a large number of iutop‘='es 
of mentally defective children, be found the thymus absent m 70 per 
cent of the cases The observations of Sajous and Harrower support 
Boumville s contentions The position thereby raised is a suggestive 
one, for it may mean that thymus grafting would be beneficial, and 
expenmentalists have shown that thymus implantation is reidily 
secured 

n Acquired Pathological Involution 

Pathological involution must be distinguished from the normal 
and physiological involution which has been already discussed Its 
only surgical importance lies m the fact that the atrophy is coincident 
with chronic septic diseasessuch as empyema, and it would seem that 
n septic intoxication is responsible for the change No event of 
clinical significance la attributable to the atrophy 
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III. Pathological Enlargements 

Thymic enlargements are conditions of extreme surgical impor- 
tance ; they readily induce pressure effects of a serious nature, while 
the thymic hyperplasia (the status thymo-lymphaticus) is recognized 
as one of the most dangerous morbid conditions of childhood. 

(a) Acute (Edema. Children who suffer "from an inflammation 
Awthin the chest wall are liable to phases of acute thymic congestion, 
and these are accompanied by oedema. In acute empyema, for 
example, the process occurs, and it is one of the causes of sudden death 
in the disease. An item of importance to the practical surgeon is the 
danger which exists of inducing acute thymic oedema by the introduc- 
tion of large sub-pectoral infusions of saline in infants. 

(b) Haemorrhage and Haemorrhagic Cysts. The newborn 
child is liable to the development of haemorrhage vdthin the thymus, 
manipulation during birth being most probably the exciting factor 
In older children th3miic haemorrhages occur in association with septi- 
caemia and haemophilia. The accident is followed by the immediate 
danger of thymic pressure, but it is also the source of a later develop- 
ment which may have surgical significance, the appearance of haem- 
orrhagic cysts throughout the gland ; these may attain considerable 
size, and so exert harmful pressure effects. 

(c) Acute Thymitis. A primary acute thymitis has not been 
observed, but secondary thymitis (a metastatic development) has been 
reported on several occasions Abscess formation is the usual sequel, 
as the thymus appears to possess little resistant power to pyogenic 
infection In rare instances, the thymus is the site of tuberculous 
disease and of gummata 

(d) Tumours of the Thymus. Primary tumours of the thymus 
are more frequent than is usually supposed The simple tumours — 
fibromata, myxomata, and cysts of various kinds — are rare, but 
malignant tumours and more especially the sarcomata are occasionally 
met with The tumotus originate from the connective tissue of the 
gland, and the lymphoid cells of the cortical substance are also capable 
of giving rise to sarcomata (the lymphosarcomata or thymomata). 
There are some th3anic tumours which represent such a variety of 
structural forms that Eving suggests ‘ that they are varieties of infec- 
tive granulomata, or, at best, particular forms of cell grmvth on the 
basis of the infection granuloma ’ Carcinomatous affections of the 
thymus are unknown in childhood. 

Clinical Featubes The clinical features associated vith thymus 
tumours are of a most distressing character. For a time the tumours 
grow slowly, and symptoms are absent except that there may be diffi- 
culty in breathing if the head is extended, but, after a certain stage in 
the. growth of the tumour is reached, congestive changes are produced 
which so rapidly increase the bulk of the thjmus tumour that symp- 
toms develop with alarming rapidity. There are three main features 
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— dj-spncca of incrcaMng sc^cntj, cjanosrt nncl codcnm of tho Iiond 
and neck, and turgcsccncc of tho superficial \ ems nbo\c the Ic\cl of 
the obstruction A tj-pe of mcioim circle is actually in process, for, 
as the cjanosis and the cedema increase, the greater is the resulting 
bulk of the tumour, and so it progresses until, in the absence of relief, 
the child 13 choked or succumbs from cardiac exhaustion 

Tkeatsievt The problem of treatment is an cxcecdinglj diflicult 
one Anj attempt at radical treatment m the shape of removal of the 
tumour 13 of course impossible, and e\ cn measures of relief axe difiicuH 
and often unavailing Dyspneea may bo temporarily improved by 
performing a tracheotomy and introducing a catheter to such a depth 
that the site of obstruction at the upper aperture of tho thorax is 
passed 

On two occasions wo have attempted a more direct relief of pressure 
by dividing the sternum about tho level of the third costal cartilage, 
bj sevenng the costal cartilage on each side above that level, and by 
freeing the clavicles from their attachments to tho sternum The 
bony plate which overlies the tumour is thereby allowed to project 
forwards and an additional amount of space is thus provided A 
more ideal method would bo to remove the isohted block of bone and 
subsequently to submit tho tumour, now directly exposed, to X ray 
treatment Even though tho eventual outlook is obviously hopeless, 
the suffering of the child is so distressing that tho surgeon feels ho 
must make some effort to relieve the symptoms 

(e) Status Thymo-lymphatlcus There are three separate con 
ditions which are often included under this heading, and m tho htcra 
ture a good deal of confusion has arisen A simple hyrpcrplasia of the 
thymus may exist without any associated changes in the general 
lymphatic system {the status ihymteus), the lymphatic system may 
be enlarged without concomitant change m the thymus {the status 
li/mphalicus of Pallauf), or the thymic hyperplasia may be combined 
with a hyperplasia of the entire lymphatic system {the status thymo- 

lymphahcus) 

From the burgical standpoint importance attaches to those condi 
tions which are associated with thymic enlargement, whether it be the 
simple status thymus or the status thymo lymphaticus, because it is 
in the^e conditions that pressure symptoms occur, and that the tragedy 
of sudden death is so common 

The Clinical Featobes Children who suffer from thymic en 
largement may or may not show evidence of it in their general appear 
ance those who demonstrate distinctive general features are subjects 
of the status thymo lymphaticus They are pale, well nourished 
children, somewhat above the average height, the skin is thick and 
pasty looking the hair deficient, the nervous system is impaired, and 
they are slow and deliberate in their movements For some reason 
the cardiac function is easily impaired 

The history is distinctive in all examples of thymic enlargement. 
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whether simple or complicated by lymphaticus. During the first two 
years of life a record is obtained of attacks of dyspnoea, which may have 
been so severe that death has almost occurred, or so slight that they 
were but passing manifestations. They are most common during 
sleep, and especially if the head is placed in an extended position, or 
they may occur during fits of cr 3 dng or coughing. These attacks are 
due to pressure exerted by the thymus upon the soft compressible 
windpipe of the young child. It is probable that the gland rises or is 
pulled as a wedge into the upper aperture of the thorax, and, as the 
outlet in the child measures only two to three cms. in width, and as it 
is completely unjdelding in front, the pressure of the impacted thymus 
is exerted upon the trachea with resulting dyspnoea symptoms. 

The enlarged thymus has another effect which produces symp- 
toms — ^it exerts an irritating influence upon the inferior larjmgeal 
nerves ; the effect of this is to induce a stimulation of the constric- 
tive impulses so that spasmodic closure of the glottis results : the 
dilator impulses of the nerves are apparently less responsive, and 
their function is therefore not affected. 

Every now and then the clinical history is closed by the tragedy 
of sudden death. This may happen during sleep or the induction 
of anaesthesia, or as the result of some unusual stimulus or exer- 
tion. Much time and research have been expended in investigating 
the cause of death in such circumstances. In some instances, tracheal 
obstruction may be responsible, but there are many cases in which it 
is apparent that such a direct mechanical influence is absent. It has 
been suggested that pressure of the gland on the base of the heart, 
causing an irritation of the cardiac ganglia, may be the cause. Wiesel 
has advanced the interesting hypothesis that the thymus hyperplasia 
is associated with a depression of the sympathetic nervous system 
from diminished adrenalin secretion, and that an imcontrolled vagus 
impulse is permitted which causes cardiac arrest. McNeil believes 
that thymus death is due to anaphylactic phenomena occurring in 
exaggerated form. We have no definite proof of any of these various 
views, and in many cases the real cause of death remains undecided. 

From the practical surgical point of view the importance centres 
round two points : — 

(1) That thymus enlargement is responsible for recurrent attaclcs of 

dyspnoea ; and 

(2) That in those who suffer in this way death may occur in the most 

sudden and unlooked-for manner. 

Examinatioit. In the presence of a history such as we have 
attempted to outline, attention is directed to the possibility of a thymic 
enlargement, and it sliould be possible to demonstrate its presence. 
Apart from the general appearance, if the condition is one of status 
thymo-lymphaticus, there arc several local signs. Percussion in 
the upper midlinc of the chest reveals a dull area, which corresponds 
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to the position of tlic thjnms anti nu<»cultnti(m pIioaiw that o\tr tln<? 
area there is heart! proloiifittl c’tpiration Mith tnhular hrcnthing 
If the finger is placed m tho supra sternal notch a thjnuc impulse 
may be appreciated «lien the child cric^, coughs, or tacn sualloivs 
It IS, ho^eaer, bj X raj cTaimnation that the most reliable clinical 
evitlence is obtained, because the cninrgetl thjmus is nppannt ns a 
shadow in the upper and middle reaches of tlio thorax 

Diagnosis It is important to exclude other possible causes of 
djspnoea apart from thjnnc enlargement Congenital larjuigenl 
stridor is a pure inspiratorj phenomenon, and is as-socinted with a 
congenital malformation of the upper a|>crturc of the larjnx (larjn 
gy^mus stridulus) adenoids, pre acrtcbral abscess, and pressure from 
enlarged tracheo broncbinl glands also require to be excluded, but the 
clinical historj and a careful routine examination Mill prevent con 
fusion 

Treatjievt The problem of treatment is a difficult one, because 
the only rcaUj effcctue treatment is rcmo\al of a portion of the 
thymus gland, and this being an unusual ojicrntion, it docs not 
commenditself to the aiorage individual, Mhether parent or doctor 
There are, houever, certain lines along mIucIi treatment, both 
precautionary and actne, may run 

If the practitioner judges from thccvidcncoa\nilnblo that a child is 
suffering from a hyperplasia of the thymus, it ishisdutj toMam those 
intimately connected Mith the patient of tlie risk mIucIi it runs I'or 
the first five or SIX years of life, the child should bo carefully guarded 
from harmful or even unusual stimuli of any kind, m sleep it should be 
provided Mith a high pillow, and general anaesthesia is to bo avoided 
unless its use is imperative The child’s baths should be Mann, ns 
sudden immersion in cold water is peculiarly dangerous Apart from 
these precautionary measures, there is comparatively little of a non 
surgical character which can be done, though extract of thymus has 
been employed, and the use of adrenalin has been recommended 
(Wicsel) It has been suggested that exposure of the upper part of the 
chest to X ray would be beneficial, because it reduces the size of the 
gland, but the dangers associated with prolonged X ray exposure m 
children have hitherto limited this method of treatment 

Surgical Treatment Partial rcmosal of the thymus is neither 
a difficult nor a dangerous operation, and as it is the only efficient 
method of treating thymus hyperplasia, it w ill probably be more w idely 
satisfactory results become appreciated The operation 
p ould be performed deliberately before symptoms become urgent, 
or, li performed as an emergency measure when the child is already 
in exlremi$, the results are naturally disappointing It should not he 
carried out if tracheotomy has previoiKly been necessary , because an 
infective mediastmitis is likely to foUow 

he operation is simple and rapid A transverse supra sternal 
incision is made, the edges retracted, and the superficial cervical 
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fascia divided medially and vertically; the raphe between the pre- 
thyroid muscles is opened, and the muscles arc retracted laterally. 
A rounded swelling is now seen bulging upwards with each expiration 
and disappearing again with each inspiration — this is the thymus 
gland. Its capsule is grasped in curved forceps, and the gland is 
gently pulled upwards, after which the removal of the necessary 
portion is carried out by either the extra-capsular or the intra-capsular 
method; the former is preferable, but its use is contra-indicated if 
adhesions exist. By the extra-capsular method, the gland is gently 
separated until sufficient is isolated, haemorrhage being arrested by 
clamping every portion of loose connective tissue in contact with the 
thymus. By the intra-capsular method, the capsule is incised between 
two foreeps, and enucleation is performed with a dissector When 
sufficient gland has been separated by either method, the pedicle is 
carefully ligatured, and the free portion removed. The operation is 
completed by closure of the muscle layer and suturing of the skin. 
Drainage should be established for twenty-four hours 
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DISEASES OF THE CHEST 

Congenital Anomalies of the Ribs Vinous configuration errors 
of tho ribs arise in association >\ith congenital scolioais Individual 
nbs may be absent, two or more may bo fused, or bridges of bono may 
bind several of tho ribs together Grcig has described the formation 
of the nbs m tho neighbourhood of tho shoulder-blade in eases of 
congenital elevation of tho scapula Except m relation to their 
association with congenital scoliosis, the errors are of no practical 
importance 

Supernumerary Cervical Riba Supeniumcriry cervical ribs are 
estimated to exist in 1 to 2 pet cent of children, but lu only a 
very small percentage do symptoms arise during childhood The 
abnormality is insufficiently developed at this early age, though 
the possibility of its occurrence has to be kept in mind as evplanatory 
of pain referred to the distribution of the first dorsal root, or of 



Fio 3G4 — Cervical Rjb of U»6 right Side (After SehuU e ) 


muscular wasting or paralysis affecting the small muscles of the hand 
and particularly the opponens pollicis and the abductor polhcis 
Treatment Host cases respond to conservative treatment, 
though the improvement may be temporary We have not had an 
opportunity of tracing cases into adult life, but they certainly improve 
rapidly at an early age by such simple moans as — 

1 Raismg the shoulder girdle upwards and backwards by means of 

a shng 

2 Exercise development of the trapezius and the levator scapulaj 

muscles, so that tho strain on the plexus root is removed 

If these measures fail, an operation for removal of the rib may have 
to be earned out 


ACQUIRED DEFORMITIES OF THE CHEST 

Rvekets IS the disease which is responsible for most of the acquired 
deformities of the chest wall A degree of respiratory obstruction is 
often superadded, so that the influence of various respiratory muscles, 

X X 
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Fig. 362. — Mammary Abscess m Child 6 weeks old. 


costal cartilages are deficient, the middle line being occupied by a 
fibrous membrane and the integument. A proportion of the children 

show congenital heart lesions. 

No surgical treatment has been 
reported in connection with these 
cases, but, if the deficiency gives rise 
to alarm, it should be possible to 
carry out some type of bone-graft- 
ing procedure. 

Ectopia cordis, an error incom- 
patible Avith life, is associated with 
complete absence of the sternum. 

Cleft Sternum. The sternum is 
developed in two lateral halves, 
and failure of the two parts to 
unite results in the appearance of a 
cleft sternum. The error is some- 
Avhat serious, because it is associated 
Avith underlying visceral displace- 
ment. 

The condition of sternal foramen 
is a slight form of the same error. 
A round orifice, largo enough to ad- 
mit the tip of the little finger, exists 
in the mid-line near the attacliment of the ensiform appendix. 



Fig. 303. — ^Htemangioma of tho 
Chest Wall. 
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Congenital Anomalies of the Ribs Vanovw coniigurttion errors 
of the nl)3 anso in asaociatiuu MitU congenitul bCohoMS Iiuh\i(lual 
nbsmaj be absent, ti\o or more may bo fuaed, or bridges of bone may 
hind several of the nbs together Grcig bos described tlio forinatioii 
of the nba m tho neighbourhood of tho shoulder-blade in caats of 
congenital elevation of tho scapula Except in relation to tlitir 
association ^silh congenital scoliosis, tho errors arc of no practical 
importance 

iSupemumcrary Ccmcal lltbs Supernumerary tcrvical ribs aro 
estimated to exist m 1 to 2 per cent of children, but m only a 
very small perceutago do sj mptuius arise during eluUlhood Tlie 
abnormality la insuflicionlly devclo^icd at this early age, though 
the possibility of ita occurrence haa to be kept m mind ns evplanitory 
of pain referred to the dislnbutiuu of the first dorsal root, or of 



Flo 3M — Cemcal Rib of Uio right Side [lifter ScUulue ) 


muscular casting or paralysis affecting the small muscles of the hand 
and particularly the opponens pollicis and the abductor polUcis 
-Triiatsient Host cases respond to conservative treatment, 
though the improvement may be temporary We hav o not had an 
Opportunity of tracing cases into adult life, but they certainly improv c 
rapidly at an early age by such simple means as — 

1 Raismg the shoulder girdle upwards and backwards by means of 

a slmg 

2 Exercist development of the trapezius and the levator scapulm 

muscles, so that the strain on the plexus root is removed 

If these measures fail, an operation for removal of the nb may have 
to be earned out 

acquired deformities of the chest 

Rickets IB the disease which is responsible for most of the acquired 
deformities of the chest wall A degree of respiratory obstruction is 
often superadded, so that the influence of various respiratory muscles, 

X X 
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together with atmospheric pressure, is exerted upon the imperfect 
osseous framework. 

Rachitic Deformities. As the result of rickets, the thorax is 
compressed laterally, particularly in the mid-region, the back is flat- 
tened, and the sternum becomes unduly prominent. The resulting 
section outline is that the antero-posterior diameter of the chest is 
increased at the expense of the lateral. The rachitic rosary is usually 
noticeable, and a Harrison’s sulcus is evident below the nipples. 

Pigeon Breast {Pectus Gannatum). This deformity is comparatively 



Fig, 365, — Cervical Rib (left) (Boy aged 15 years). 
A characteristic group of symptoms and signs appeared In this case. 


common in children. It is characterized by an increase in the antero- 
posterior diameter of the chest mth a diminution of the lateral, so 
that the sternum Avith the costal cartilage is carried forwards. The 
deformity occurs in association with rickets particularly when respira- 
tory obstruction from enlarged tonsils and adenoids co-exists. A type 
of pigeon-breast arises in connection ■with the kyphosis of tuberculosis 
of the upper dorsal spine, and a lateral type of the deformity is pro- 
duced when a scoliosis accompanies the chest error. 

Fun7iel Chest {Pectus excaialum). The term is applied to a deform- 
ity in which the sternum is depressed below its normal level, the costal 
cartilages being indrawn in company with the sternum. It is obvious 
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that the lateral diameter of tho tliorav m increased nlnk tlie ai^tero 
posterior is diminished The c'luws of the deformity has not been 
satisfactorily explained, congenital influences may be at fault, and 
respiratory obstruction is a possible factor 

Flat Chest This deformity of the chest is met n ith in association 
■with round shoulders > the error is discussed in connection w ith disease 
of the spine 

XsEAZMEhT All of the above-mentioned deformities respond well 
to treatment by various correctnocTcrcises Ko operative treatment 
IS of any value 

Changes in the Chest Wall associated with Scurvy In 
severe cases of scurvy a senes of fractures may occur at the atrophied 
antenor ends of the ribs In this event the sternum and costal carti 
lage are displaced backwards, while a number of prominences along the 



Fia 380 — Tumour ol tfia Lung 

rhe shaded ateas represent the outline of a tumour of the left lung In a child 10 jeata old The 
tuin(ur]w>rd to be a mjxoma 


line of the costo chondral junction give an impression similar to that 
produced by a rachitic rosary 

In association with the same disease, tender swellings may appear 
along the hue of the ribs they are the result of sub periosteal hivm 
orrhages 

Fractures of the Hibs Practure of the ribs ;s vneommon in 
cmldren except in association with rickets and osteogenesis imperfecta 
The injuries are multiple, occurring close to the angles of the ribs, and 
in all probabibty they result from lateral compression of the chest by 
the hands while the child is being lifted 

EMPYEMA 

The occurrence of empyema m childhood is by no means infre 
quent, but it is less senous than the same disease m adults, and 
responds more readily to treatment 
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DEFINITION AND ORIGIN 

The term empyema is intended to imply the accumulation of puru- 
lent fluid between the visceral and parietal pleurie or between the 
reduplication of the visceral layers (an interlobar empyema). Accord- 
ing to the extent and distribution of the effusion, the empyema is 
said to be encysted or diffuse. 

It is convenient to recognize varieties of the disease according to 
the route by which the infection has gained entrance, and on this 
basis the possibilities are as follows : — 

(1) The disease may be a direct infection from a lesion of the 
underlying lung, as in pneumonia ; this is the common method of 
infection in childhood. 

(2) The infection may be borne by the posterior abdominal lymph- 
atics from a focus of abdominal disease. This happens when the 
disease is secondary to appendicitis, peritonitis, and sub-phrenic 
abscess. 

(3) The empyema may be a blood-borne infection, and therefore 
a complication of scarlet fever, measles, and septicmmia. In this 
connection it is difficult to exclude the possibility of a pre-existing 
underlying pulmonary lesion, but there is evidence that an independent 
blood-borne infection may occur. 

(4) The infection may be secondary to disease of the chest wall, 
as, for example, osteomyelitis of the ribs or spine, 

PATHOLOGY 

In its early stages, the pathology is that of the infection of a serous 
membrane. Congestion of the visceral layer is followed by the deposit 
of lymph on the surface of the membrane, and by the accumulation 
of fluid in the pleural space. As the effusion of fluid becomes purulent, 
additional amounts of fibrinous lymph are deposited upon the pleural 
surface, and as the result of the friction caused by the respiratory 
movements, the deposit becomes collected into masses of plastic 
material which remain attached to the pleural surface or lie loose in 
the fluid. 

If the inflammatory products are left indefinitely in contact with 
the serous surface, they become organized so that the visceral pleura 
especially is covered with a layer of vascular granulation tissue. Fibro- 
sis of this tissue follows, and the lung becomes virtually encased in a 
covering of dense unyielding tissue. In a long-standing case, the fibrous 
change of the surface extends into the interior so that the complete 
limg on the affected side becomes fibrotic and contracted. 

A study of the pathology teaches one lesson in particular — that if 
the functional value of the lung is to bo retained, the septic process 
must be relieved at as early a stage as possible. 

If the case remains untreated or unrecognized, the pus finds an 
outlet along certain recognized tracts ; it may perforate tlio chest wall, 
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usually at tho point of superficial exit of one of the intercostal ner^ es, 
or It may make its uay into tho air passages or into the oesophagus 

BiCTERlOLOai 

111 a recent mi cstigation of the bacteriology, as illustrated by 
seventy cases, the pneumococcus was found to be present in fifty three, 
while m seventeen the streptococcus was tho infc?ctingorganism Tho 
occurrence of other organisms is taro— infections which originate 
in the chest wall sometimes demonstrate a staphylococcus, while an 
empyema which is secondary to abdominal disease may show the 
bacillus coll communis , in certain instances, anrcfobio organisms are 
found, but their entrance is usually a secondary feature 



Features belated to the Bacxeeioloqy 
Prognoits Tho infecting organism is intimately related to the 
prognosis , in the analysis alluded to above, it was found that in fifty 
three pneumococcal cases tho mortality average was 6 per cent , while 
in seventeen streptococcal cases it was 24 per cent — a striking dis 
similarity, for which the typo of organism is directly responsible 
In the pneumococcal group it is important that we should have 
further information regarding the relative mortaUty of the different 
types of pneumococcus The knowledge which we have, indicates 
that the outlook is most favourable m typo 1, partly perhaps because 
t IS orgamsm is pccubarly responsive to serum treatment 
4 W infcctmg organism is generally associated 

vvi a distinctive pathology The fact has become well recognized 
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that where a streptococcal infection exists the pleural effusion is wide- 
spread and adhesions are few, while in a pneumococcal case the 
empyema is likely to be limited by dense and extensive adhesions. 
The consideration has important bearings upon subsequent treatment. 

Incidence Factors. The general incidence of the disease is a matter 
of interest. In relation to the general occurrence of surgical disease 
the development of empyema is comparatively rare ; on an average 
1,000 cases pass through the surgical wards of the Children’s Hospital 
each year, and of these the examples of empyema average 15 to 20 
cases. But there is another aspect of the incidence which is of greater 
clinical interest. The vast majority of examples of empyema are 
secondary to infection of the rmderlying lung, and we have thought it 
of interest to attempt to answer the question — what tjpes of acute 
lung infections are most liable to develop empyema ? It is but fair 
to say that our figures have been chiefly derived from hospital classes 

Dividing the common acute lung infections of the child into three 
groups — acute lobar pneumonia, acute broncho-pneumonia, and the 
acute pneumonia of influenza — ^we find the folloAving incidence, and 
we think the figures are of interest ; — 

Table I 


Following lobar pnemnonia 

15 cases 

21 per cent. 

„ broncho-pneumonia . 

38 „ 

54 

„ influenzal pnexunonia 

17 ,. 

24 

Total cases of empyema . 

70 „ 



It would seem that the broncho-pneumonic infections are those most 
liable to be followed by empyema. The figures must be taken tenta- 
tively, because the incidence is necessarily affected by questions 
of age and the general health of the child, yet the divergence of the 
different groups of figures is distinct and striking, and the percentages 
run parallel with those published by Mounetier. It is interesting to 
speculate on the influences which affect the incidence of empyema in 
relation to the original disease. It may be that the broncho-pneu- 
monic lesion affects the more debilitated type of child, and that the 
empyema is but an indication of a general want of vitality, but an 
explanation has been offered which is based on the peculiarity of patho- 
logy of each variety. It is said that in a lobar pneumonia the massive 
congestion and consolidation limit and confine the infection, while in 
the more diffuse broncho-pneumonic variety the barriers are less com- 
plete, and there is greater opportunity for infection to extend to tlie 
surface and especially to the fringe.s of the lung around the fissures, 
where an empyema usually begins. Our interest in this question has 
been considerable, because we realize that this is not the usual con- 
ception, it being generally stated that the lobar typo of pneumonia is 
commonly responsible for the later development of empyema. 


diseases of the chest 
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CLINIC IL IIISTOItY 

The disease nny appear at my age, e\cn iti the firijt 'Hcek of life 
It 13 most common in tlio ill dc\cloped and underfed type of child, 
and Ihe city dueller is aOcctcd m greater proporlion than the country 
child 

SIMPTOMS 

^Vhate\c^ may have been tho introductory features of tho case, the 
actual onset of the empyema is evidenced by pjrcxia, malaise, loss of 
weight, and the appearance of general illness , profuse night sweats 
may occur If tho child is old enough he may complain of pain over 
the afiected side of tho chest , a cough is usually present 

Pin SIC AL SIGNS 

Tho characteristic signs of an cmpjcnia arc an area of dullness 
'nth duQitushcd breath sounds, and defective vocal resonance, and a 
diminished movement of the chest wall on tho aJJected side If the 
amount of fluid is large, bulging of the clicst wall may bo apparent , in 
chrome cases tho affected side may bo shrunk owing to pulmonary 
collapse In most cases the heart is displaced in acute cases 
with much fluid towards the healthy side, in chronic cases with pul* 
monary collapse towards the affected side Every cose should bo 
submitted to X ray examination, for the collection may bo apparent 
as a shadow Tho examination wall conclude with an exploratory 
puncture of the chest , by this means tho locality of tho fluid is exactly 
defined, certainty of diagnosis is ensured, and (what is especially 
important from tho point of view of treatment) cvidenco is obtained 
of the nature of the infecting organism tho pus is frequently 
thick, a hollow needle of large boro should bo used, and tho specimen 
obtained should be at once exammed bactenologically 

PIAONOSIS 

The recognition of an ordinary eropjema is usually easj— the 
common association with pneumonia, tho demonstration of local 
dullness, the appearance of a shadow on X ray examination constitute 
a group of chnical features which at once suggest an empjema Tho 
diagnosis should not be finally made until an exploratory puncture 
of the suspected area has revealed tho presence of pus 

Heal difficulties arise in the rccogmtion of the interlobar variety, 
where the pus accumulates between the lobes of the lung A surface 
Jajer of healthy lung tissue may overho such a collection, and it is 
easy to imagine how tho signs of the underlying empyema may be 
hidden , it is in this class of case that X ray examination is especially 

valuable 

The conditions which simulate empyema arc a lobar pneumoma, 
pleurisy with effusion, bronchiectasis, and tumour of tho lung 
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X-ray examination and exploratory puncture are the means by which 
a differential diagnosis is made. 

PEOQNOSIS 

In the ordinary course of events the prognosis is serious but not 
grave. Certain considerations affect the gravity of the individual 
case, these being, age, the responsible organism, the preceding disease, 
and the situation of the collection. 

Age. Infants are intolerant of any septic condition, and therefore 
the mortality of empyema is highest in the first two years of life. 

The Organism responsible. Pneumococcal infections present a 
favourable prognosis; the mortality is considerable in streptococcal 
infections, particularly in the case of the streptococcus hcemolyticus. 
Staphylococcal infections are generally unfavourable, and at the best 
a complete recovery is long delayed. An empyema which is associated 
with an anaerobic infection, though severe at the time, often responds 
readily to operation. 

The preceding Disease. If the preceding disease is a local pulmon- 
ary infection such as a pneumonia, the outlook is good ; on the other 
hand, the empyema Avhich succeeds a general infection such as scarlet 
fever is serious. In the case of empyema which is secondary to an 
abdominal infection the prognosis is unfavourable. 

The SUnalion of the Collection. Apical and anterior collections are 
more serious than the basal and posterior varieties. 

TREATMENT 

If the surgical treatment of empyema is to be successful, it is 
essential that individual consideration be given to each case. In 
fact, the details of operative treatment must not be finally decided 
upon until certain data are available. The sinrgeon who says, ‘ Here 
IS an empyema ; all that is required is to open the pleura and permit 
the escape of the pus ’ is courting disaster in a considerable proportion 
of cases, because different conditions call for different modes of treat- 
ment. The points upon which knowledge is required before the line 
of treatment can be chosen are three in number : — 

(1) What is the general condition of the child ? 

(2) What is the type of infecting organism ^ 

(3) Are adhesions present to any extent between visceral and parietal 

pleurae 1 

The importance of the first question is obvious : it is a query which 
is very properly raised before surgical interference of any gravity is 
undertaken, and the answer to it is supplied by the results of the routine 
examination of the child. The answer will necessarily modify our 
choice of treatment, because a precarious general condition may pre- 
clude anything but the simplest and briefest of relief measures, and 
these possibly only temporary in their character. 
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The answer to the second question — that of tlio infecting organism 
— has already been alluded to, and its importance has been emphasized 
Because of the important information which the answer proMdes, 
no operatne interfereiico should be earned out until the result of the 
bactenological examination is available The pus which is obtained 
from the diagnostic puncture of the chest is the source from which the 
information is obtained 

There are two wajs in which direct information may bo obtained 
ujion the third point — by X rayciainmation, and by investigation of 
the intra pleural pressure The X ray investigation is uncertain m 
its results , it may show evidence which makes the answer clear, and 
bythe method of lateral projection, and with tho aid of the Potter 
Buckey diaphragm, tho value of its evidence has been vastly 
increased, but a certain proportion of cases inevitably remain m 
which the X ray evidence as to the c\ii»tcnce or absence of adhesions 
IS imperfect, and it is in these that /Ac c«ft»ia/iono///ie pleural tension 
maj give valuable information 

The Estimation of lntra*pleural Tension AhoUow aspiratmg 
needle of largo bore (15 gauge) is inserted into tho effusion within tho 
pleural cavity, and connected by a length of thick rubber tubing 
to a water manometer Tho pressure which is recorded is naturally 
of a positive character, and it vanes within wide limits according to the 
amount of fluid which the chest contains On an average it registers 
about 10 ems of water The information which is so valuable, how 
ever, is in regard to the oscillation of the fluid, for the pressure curves 
tell whether adhesions do or do not exist In the absence of adhesions 
the play of the respiratory oscillation is a wide one, varying from a 
negative 5 to a positive 10 "When adhesions are present so that 
the visceral and panetal surfaces are maintained in contact over a 
wideareajthopres&urerhythmis different, remaining at a constant 
pressure with comparatively little variation Tho charts shown on 
page 682 illustrate the distinctive readings obtained from different 
types of cases 

The physical explanation of the phenomenon is as follows 
Normal intra-pleural pressure is dependent on the elastic recoil 
of the lungs In the infant the mtra pleural tension is practically 
zero, as the lungs completely fill the thorax With increasing 
age the thorax seems to grow away from the lungs, and a 
negative intra pleural tension is created By expansion of the 
chest and descent of the diaphragm dunng inspiration the lungs are 
stretched, their power of elastic recoil is increased, and the negative 
intra pleural tension is correspondingly raised, so that in the healthy 
child of five j ears the intra pleural tension vanes from — 5 mm of 
mercury with inspiration to —2 mm with expiration When fluid 
accimulates within the pleural cavity, the relationship is altered, so 
that a positive pressure is recorded dunng expiration, while it falls 
to a negatu e lev el dunng inspiration U adhesions do not exist, the 
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rhythmic rise and fall is maintained, but the levels are exaggerated ; if, 
however, the lung is bound down to the chest wall, its natural elastic 
recoil is interfered with, and the oscillation of the tension is thereby 
diminished. The investigation of the intra-pleural tension is a method 
which promises to afford us reliable information upon the all-important 
question of the presence or absence of intra-pleural adhesions. 

The practical result of these investigations is the possibility of 
dividing cases of empyema into two groups — Group A, in Avhich the 
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effusion is locahzed by surrounding adhesions, the pneumococcus being 
the organism usually present, and Group B, in which the effusion is 
■widely distributed owing to the comparative absence of adhesions, the 
streptococcus being the common infecting organism. We believe that 
these two groups of cases must be treated in different ways. 

The Procedure in Group A (the Adhesive Group) 

In this event the ideals for which we strive may be summarized 
as follows : To open freely into the abscess cavity either by resection 
of a rib or through an intercostal thoracotomy ; to evacuate the pus, 
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and any masses of fibnu ^^Iuch aro adherent to the pleura or arc l>jng 
free %nthin the exudate , to establish a clo$cd drainage from the most 
dependent part of the cavitj, and to close completely the original 
Mound after disinfecting the edges Wo assume that the most perfect 
result nhich can bo attained after the operation for empyema is ono 
in ubich the nound closes in a reasonable period of time (tnenty ono 
days), and m Mhicb no potential mtra pleural ca\ ity rtiuains, because 
the lung has expanded so as to conic into contact nitli the chest nail 
throughout its extent Wo bclic\e that by the method which wo have 
outlined the desired result is most cflicicntly secured 


The practical Details of Treatment The operation is per 
formed under gas and oxygen anasthcsia , local anaesthesia has ccr 
tain advantages o\cr any general anaesthetic, but its use in children 
in this connection is surrounded by many difiiculties Tho incision 
13 made oicr a point winch corresponds to the centre of the cavity 
The incision may ho made over tho rib or over the centre of the related 


intercostal space, a portion of nb 
maybe excised, or tho intercostal 
route may bo followed Ourprac- 
ticc has been to employ tho mus- 
cular intercostal route , in tho 
pliable thorax of the child it 
gives sufficient access, and it 
avoids the nsk of infection of 
the cut surface of tho nbs, a 
complication which is sometimes 
responsible for the persistence 
of infection In the adult, where 
intercostal access is more diffi 
cult, nb resection is advisable 
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Fio 3Gd — Method of Opening into 
the Lmp>oma Cavity 
riie parietal plcuru U ceparated irom tho 
thesl wall tor a radlua ol aev cral ccQUmcUca belor o 
UtemciDhranelaoiicucd (A LlncstScparatloa ) 

Whichever route is followed, tho 


dissection is deepened until the surface of the parietal pleura is exposed 
There then follows a step in the operation to which considerable im 


portanco must be attached the panetal pleura is separated from tho 
chest wall for an area of about IJ inches around the incision , tho pleura, 
in fact, 13 mobilized from the deep surface of tho chest wall This 
detail prevents retraction of the pleura and permits of later closure, 
a point w hich is essential to the ultimate success of the case Wo some 


times anchor the separated pleura by two laterally placed sutures 
The pleura is now incised in the long axis of the wound, the pus is 
evacuated, and the intenor of the cavity is gently swabbed with 
idedgcts of gauze upon long handled forceps so as to remove the 
masses of infected fibnnova clots which are lying loose in tho cavity 
or are adherent to tho surface of the underlying lung Eemov al of this 
infected dtbns is essential, because retention of it within the cavity 
may mean the persistence of infection vmtil resolution takes place, 
as many of the masses are too large to be extruded through the dram 
ago tube The cleansing process must be carried out with gentleness 
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and care, because it is important to conserve the adhesions which exist. 
When the operator is satisfied that the cavity has been sufficiently 
cleared, a closed drain is inserted through an independent opening 



placed at the lowest level of the cavity. One finger is passed through 
the original wound, and a stab puncture wound is made tlirough 
an intercostal space at the proper level, or a long-handled bent forceps 
is used in a similar way. Through this now wound a large-sized rubber 
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drainage tube is guided, bO tint it lies juat Mitliiii the interior of tin. 
abscess cavity , the skin edges arc sutured tightly around it, but no 
sutures are placed through tho dram , the outer portion of the tube 
may be threaded through a flat piece of cork, or i special flanged tube 
may be used The tube la clamped until the further stages of the 
operation are completed The original uound is non carefully closctl 
Accurate approximation of the pleural edges is essential, othtmibc 
infection will make its u ay to the surface, the u ound u ill break dow n, 
and the entrance of air u ill result m the dci clopnicnt of a pneumothorax 
As it IS unlikely that independent sutures uill hold in the friable 
pleura, the stitches are inserted so as to pick up the intercobtal fascia 
andeventoincludethenhahovc — this point is made clear on reference 
to the diagram The edges of tho uound arc treated uith B I P P , 
and a small strip of rubber is inserted as a superficial drain for fort> 
eight hours 

The after treatment is simple Tho singlo drainage tube is 
conducted so that its free cud lies beneath a xesscl containing a 
ueak antiseptic, the child is 
nursed in a sitting up position 
The upper and larger uound usu 
ally heals by first intention, and 
the drainage tube is kept in place 
for fourteen to twenty one days 

In our cxpcnenco tho results 
of this method have been emm* 
cntly satisfactory The tempera* 
ture falls, tho pneumothorax 
uhich the thoracotomy produced 
disappears os the lung expands As the child coughs or cries, bubbles 
of air escape from the tube, and tho fluid trap pre\ ents the re entrance 
of air Aftera time,uhich vanes from twenty to twenty eight days, 
the pneumothorax has disappeared, and tho lung has expanded so 
as to fill the cavity of the chest 

The attractions of the method are that it permits full exposure 
of the cavity, thorough cleansing of the interior, free dependent 
drainage, gradual disappearance of the pneumothorax, all of these 
ad\ antagea being secured without incurring nsk of the entrance of air 
into the chest The method in fact permits and actually encourages 
that early expansion of the lung without which a satisfactory result 
cannot occur 



Fio 311 —Method ol Closure ot the 
Cliest Hound 

Th« d«ep talfut euture iocluiln an adjawat rll) 


The Procedure in Group B (the Non-adhesive Group) 

One distinctue point m pathology — the absence of adhesions be 
tween visceral and parietal pleura: — controls the treatment m this 
class oi case To open the chest pnmatily with a free incision is to 
court disaster, because the absence of adhesions permits of such an 
extensive collapse of the lung that an early fatal result is likely to ensue 
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We therefore persevere with aspiration for four or five days ; the 
effusion is probably thin, and the bulk of it can be got rid of by aspira- 
tion. By the fourth or fifth day adhesions have developed to such an 
extent that the chest may be opened with a considerable margin of 
safety, and thereafter the procedure is very similar to that described 
above, except that the separation of fibrinous masses must be carried 
out as carefully as possible in order to prevent the breaking down of the 
recently formed adhesions. The after-treatment is similar to that 
described in Group A. 

Other Methods of Treatment. In our search for a satisfactory 



Fig. 372. — The Treatment of Empyema by the Closed Method. 

The tube, which leaves the chest by a stab wound below the original incision, passes underneath 
antiseptic fluid in the attached bottle. (From Edinburgh Medical Journal,) 


method of dealing tvith empyema in children we have given a trial to 
most, if not all, of the other recognized procedures, and it has been our 
experience that the various methods possess serious disadvantages. 
Simple thoracotomy with open drainage, whether intercostal in position 
or by resection of a rib, is associated with many strong objections. 
The pneumothorax which is established remains for a long time, 
mixed infection is inevitably introduced, a sinus may persist for 
months or years, and the chances are that the lung is bound do^vn 
by a thickened pleura under which it never fully expands. The 
method of primary closure without drainage has been disappointing. It 
has not fulfilled the expectations which at one time it appeared to 
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hold out Occasionally it gi\es i briUiaut rc&ult, but its failures more 
than counterbalance its successes The objections to it are that it is 
associated with a considerable immediate mortality, tint a certain 
proportion of the wounds break down, a sinus dea eloping which results 
in the production of the pneumothorax one is so anxious to a\ old , 
in a feu cases the closure of the wound is follow cd by the exaggeration 
of sepsis within the chest, so that sccondarydrainage is called for The 
trochar and cannvla ineihod, by which a large sized cannula is inserted 
between the nbs and a self retaining Pezzar’s catheter isthrcaded into 
position through the cannula, has been introduced in an attempt to 
combine the advantages of the open and closed methods, but it has 
not proved a success, because the drainage which is established is 
insufficient It is, moreover, associated with a practice of doubtful 
Value — that of syringing the cavity at internals each day with a solu 
tion of hypochlorous acid in order to dissolv c the fibrinous and purulent 
debris Some degree of pneumothorax is ine\ itable if this method is 
practised SxmpU aspiratton frequently repeated is favoured by many 
physicians In mild infections treated at an early stage in their pro 
gress before fibnnous masses bare formed the method is often successful 
It wall, how ever, almost nectssanly fad if any infected fibrinous material 
exists in the canty 

In French and Amencan literature much has been written regarding 
the value of irrigation of the infected serous cavity with solutions of the 
aniline dyes Gentian violet (1 m 2,500) has proved the most effica 
Clous The pus is evacuated as completely as possible, 30 to GO c c 
of the dje are] then injected along the needle into the cavity, after 
forty eight hours the procedure is repeated 

Serum Treatment Severe cases which show signs of general 
Infection should he given the benefit of scrum treatment In pneu- 
mococcal infections typing of the organism is an essential preliminary, 
and in type 1 cases, serum treatment lias given excellent results In 
streptococcal cases and in pneumococcal ca'ses where special serum is 
not available normal horse scrum may be tried 

After-treatment of Empyema Cases 
The ideally successful case is one in which the lung expands so as 
to fill the thoracic space, while the septic process of the pleural surface 
sub‘?ides and discharge ceases Care in the details of after treatment 
13 an important link in the attainment of this success 

The child is nursed in a sittmg up position Morphia should not 
be used unless the pain is &e> ere, because it is desirable that the affected 
lung should function as fully as possible , if the child cries the effect 
on the lung is to some extent beneficial 

The dressings are secured with a binder Circular bandages should 
not be Used, as their removal necessitates a good deal of disturbance, 

an 1 IS difficult sometimes to avoid a degree of harmful circular com 
pression recent modification of the dressmg arrangements is the 
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use of a costal shield, Avhich, moulded of reinforced poro-plaster or of 
plaster of Paris, and taking its fixed points from the crest of the ilium 
and from aroimd the shoulder, is applied to half of the chest on the 
healthy side, being so adjusted that it admits of full expansion of the 
lung. When the shield is in place a circular bandage or a binder can 
be applied so firmly that while it compresses the chest on the affected 
side and so perhaps helps to obliterate the cavity of the empyema, no 
pressure is felt by the healthy side, because it is protected by the shield. 
The method is of value in cases in which it is desirable to obliterate 
a cavity by inducing collapse of the chest wall. 

Advantage should be taken of position in encouraging emptying 
of the empyema cavity, and therefore from time to time the child lies on 
the affected side. Breathing exercises and the use of any mechanical 
appliance which will aid the expansion of the lung are to be recom- 
mended. In the case of young children it is difficult or even impossible 
to induce them to follow any regular system, but they may be given 
balloons to blow up, or the small-sized James’s bottles may be filled 
with a brightly coloured water, and they amuse themselves by attempt- 
ing to blow the fluid from one bottle into another. 

Persistence of Discharge. Disappointment arises in a certain 
proportion of cases because the empyema sinus does not close mthin 
a reasonable time. One asks oneself why this should occur. There 
are three possible explanations : — 

(1) Septic material may be retained within the cavity, in which case 

it is usually in the form of septic masses of fibrin. 

(2) There may be a fixed cavity which cannot be obhterated because 

the lung will not expand or the chest wall ivill not collapse, 

(3) There may be the error known as a ‘ wheel rib ’ — ^formation of bone 

occurs on the ribs adjacent to the point of drainage, and as a 
result a complete ring of bone develops, which prevents closure 
of the sinus. This complication is most commonly met with 
Avhen rib resection has been carried out, and long-standing 
tubular drainage has been used. 

In view of these possible explanations, each case of persistent 
discharge should be carefully reviewed. The chest wall is X-rayed, 
and the possibility of ‘ wheel deformity ’ investigated. At the same 
time the radiograms may afford some information in regard to the 
size of the empyema cavity. If it is apparent that the discharge is 
persisting in spite of conservative measures, further operation is 
indicated. The sinus area is exposed, a trap-door or omega incision 
being the best for the purpose ; the track is fully opened up, and if 
any osseous deformity such as a ‘ Avheel ’ is discovered, it is removed 
By suitable retraction the interior of the cavity is exposed to inspec- 
tion, any septic debris being removed. 

If it is apparent that the walls of the cavity are so rigid that a 
natural expansion of the lung is impossible, it is necessary to carry out 
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buch a sub periosteal nb resection that mobilization of the chest Mall 
Mill result, and obliteration of the ciMty thereafter proceed Wliat 
e\cr method may bo used in this bccondary operation free drainage 13 
essential 


Tuberculous Empyema 

Tuberculous empyema is a rare dcrclopmcnt, but it may arise in 
the following M ay A pneumothorax develops secondary to pulmonary 
tuberculosis, and, as nearly all tuberculous ca\itics in the lungs are 
infected Mith streptococci, the eruption of such a \omica into the 
pleural cavity 13 almost of necessity folloued by the development of 
an empyema The infection, hoMCVcr, is of a mixed type, and it is 
scarcely correct to apeak of it as a pure tuberculous lesion 

Tkeatment The treatment of such a case presents unusual diffi 
cultics Thoracotomy and drainage are unlikely to bo successful, in 
fact, they may bo disastrous, because they permit of the introduction 
of a further ixifection Experience has shoM n that the best results are 
obtamed by the pnmary adoption of a thoracoplasty operation, which 
produces such an infalling of the chest uali (hat the underlying cavity 
IS obliterated 
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DISEASES OE THE SPINE 

PHYSIOLOGY AND ANATOMY 

The Curves of the Spine. The orthograde attitude of the human 
spine has resulted in the acquisition of certain physiological curves. 
These are three in number — cervical (forward), dorsal (backward), 
and lumbar (forward). The dorsal curve may be regarded as primary 
in so far as it is present at birth, and at this stage it extends over a 
wider area than at a later period. About the sixth mouth the lumbar 
curve hegms to make its appearance, but it is not definitely established 
untd the child has begun to waUc. The cervical curve is &st apparent 
when the child begins to sit erect ; it therefore appears about the 
fourth month. 

A slight lateral curve convex to the right exists in most individuals 
Its occurrence is so constant that it may be looked upon as physio- 
logical ; it is usually ascribed to the pressure of the aorta on the 
vertebral bodies. 

The Muscles of the Spine. The arrangement underlying the 
museulatm-e of the spine is one of continuity from the head to the 
pelvis ; the maintenance of the spine in the erect position by the 
muscles has been aptly compared to the support of a ship’s mast by 
its stays. 

No mdividual muscle extends from skull to pelvis, but the 
arrangement is such that, through the medium of intermediate fixed 
points of attachment, there is a continuity of muscular control. The 
principle is one of the most far-reachmg importance in relation to 
spinal movements and to the maintenance of body balance, and the 
arrangement has to be constantly kept in mind where diseased 
conditions are concerned. 

Intervertebral Arrangements. A typical thoracic vertebra has 
approximately ten points of articulation related to it in addition to the 
intervertebral disks — articulations ivith the related ribs, with the 
superior and hiferior articular processes, and with the vertebras above 
and below. This affords some indication of the complexity of the 
interosseous arrangements. A strong ligamentous union completes 
the intervertebral fixation The anterior and posterior common liga- 
ments bind the column together, the posterior hgament being further 
strengthened by the supra-spinous and interspmous ligaments, while 
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there are capsular ligament'i iround eicli irticulatiou ‘lud uitcrtraiis 
%erso and interhminar ligawtiits E\crj hpnnl moxenicnt is there 
fore checked by iscvcral Iigamciith 

hlo^ements of the Spine The most recent contribution to our 
knowledge on this subject indicates that the movements of the human 
spine are three m number— flexion or forw ard bending, liypcrextension 
or backward bendmg, and a combined luo'cment o! side-bonding 
and rotation Tlio idea that side bending and rotation existed as 
separate and independent movements lias been disproved 

The movement of flexion exists m all the different regions of the 
spme, but it is least marked in the lumbar region , hyjierextension is 
mainly confined to the lumbar and low dorsal regions , lateral bending 
IS alwajs accompamed by some degree of rotation, though ono or other 
preponderates in individual movements Side bendmg occurs in tho 
region below the tenth dorsal spine , rotation is performed mamly in 
the dorsal and cervical regions 

Surface Anatomy Tho spmous process of the seventh cervical 
vertebra is usually the most proinmrnt , in certain cases the first 
dorsal spine is more easily recognized Tlio upper border of tho 
scapula is in a Uno with tho second dorsal spme, tho root of the scapular 
spine coiresponOs to the third dorsal spine, the lower angle of tho 
scapula 13 on a level with the lower border of tho seventh dorsal 
V trtehra Tho highest points of the iliac crests correspond to the upper 
border of the fourth lumbar vertebra, tho third sacral is on a level with 
a line comiectmg the posterior superior spines of the ilium 

In estimating the situation of the bodies of mdividual vertebrm 
the fact must be borne m mmd that m the dorsal region tho obbquity 
of the spinous process is such that its tip corresponds to the centre of 
the body immediately beneath — m the lumbar region the spinous 
processes are opposite the corresponding bodies 

The spmal cord of the child extends to the lower border of the 
third lumbar vertebra 


CONGENITAL ANOMALIES OF THE SPINE 

The Cervical Region The region of tho cervical spme is pecu 
harly hable to be affected by vanous congenital errors On the 
classification suggested hj Bertolotti these may be arranged as 
follows — 

1 Anlyloiia of the Atlas titih the Occipital Bone This error is a 
frequent associate of high spina bifida , it 13 often accompanied by 

efrets m the basis cranu asymmetiy of the facial bones, and anomabes 
0 the teeth It would seem that the existence of the atlanto occipital 
a^ylosis mterferes to an unexpected extent with ossification, especially 
Of the posterior part of tho base of the skull 

2 Assimilation of the third Cervical Vertebra and the Axis This 
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anomaly results in the formation of a single bone possessing the 
morphological characters of a rudimentary axis ; the odontoid process 
may exist as an independent bone. 

3. Transverse Segmentation of the Vertebral Bodies. This deformity 
is the result of the independent development of the two normal centres 
of ossification. It is always associated with congenital malformation 
of the soft tissues. 

4. Vertical Segmentation of the Bodies and Arches. The segmen- 
tation affects the arches more frequently than the bodies, and varies 
from a slit to a wide gap (spina bifida occulta). 

5. Hemispondylia, or the absence of one lateral half of a vertebra. 
The existing portion of the bone is usually ankylosed to the vertebra 
above and below. 

6. Cervical Bibs. Mention has already been made of the existence 
of these structmes in childhood. Their presence is sometimes associ- 
ated with defective development of the lateral half of the corresponding 
vertebra. 

Clinical Fbatubes. It is impossible in a work of this description 
to enter into full detail regarding the various clinical evidences pro- 
duced by the above-mentioned errors, but the evidences may be 
briefly summarized as follows : — 

In severe t 3 q)es of deformity there is a reduction in the length of 
the neck so that the head is sunk between the shoulders, the occipital 
region of the skull is flattened, the scalp appears to descend to an 
unusually low level on the nape of the neck, the movements of the head 
are restricted, particularly those of flexion, the cranium is large and 
brachycephalic, the facial outline is asymmetrical, the upper part of the 
thorax is flattened and depressed anteriorly. 

Minor tjrpes of anomaly such as hemispondylia of a single vertebra 
or atlanto-occiptal ankylosis are distinguished by the existence of a 
torticollis and an angular deformity of the cervico-dorsal spine. 

Dorsal Region. Anomalies of the dorsal spine are uncommon. 
Fusion of individual vertebrae is sometimes met with, and in cases of 
congenital scoliosis hemispondylia exists in one or more vertebrae. 

Lumbar Region. In. the lumbar region sacTalization o£ the fifth 
lumbar vertebra is the most important type of anomaly. The trans- 
verse process may be so elongated and broadened that it comes into 
contact with the base of the sacrum, especially during lateral flexion 
of the spine. Sometimes the transverse process fuses with the base of 
the sacrum and even with the ilium so as to produce a complete 
unilateral or bilateral sacralization of the vertebra. While the ano- 
maly may exist mthout giving rise to symptoms, it is sometimes the 
cause of pain in the regions of the hip and sacro-iliac joints, the result 
of pressure on the anterior division of the fifth lumbar nerve or the 
branch of the first sacral, which descends in front of the abnormal 
lumbo-sacral transverse articulation. Vertical segmentation of the 
lumbar arches occurs in association -with spinal bifida. 
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SACRO-COCCYGEAL TUMOURS AND APPENDAGES 
Tail-Iike Appendages In the second month of embrjonio life 


the tail of the human embrjo 
contains rudiments of seven Tcr- 
tebraj , all but three o! these 
disappear by absorption, leaving 
the associated tissue of tho chorda 
dorsahs persisting for a consider- 
ably longer period o! time If 
for any reason tho absorption 
of the superfluous elements mis- 
carries, remnants of the tad per 
sist and dev clop 

Treatment All tad like ap 
pondages should be removed at 
an early period of hie, as they are 
apt to become serious embarrass- 
taents if allowed to remain 



tio 373 — ^Mtved Tumour of Sacral 
Region 

\ KtasU vilxfl tumour j:ro«lDS Iroin (ho 
•Actol rraion Tho illnlral Inturco UMtly 
icocQible tboio ol a »]>iD» tpIQdo 


Tumours of the Sacro-coccygcal Region 


A number of different tumours onginate m the sacro coccygeal 
region They may bo classified 



— Sacral Teratoma (Baiw 
li jeatsJ 


as follows >- 

A Tho sacro coccygeal 
tumours — 'teratomata 
B Sacral parasites 
C Dermoid ojsts 
D pro sacral and pre coccy- 
geal cystic tumours of the 
post anal gut 

A True Sacro -coccygeal 
Tumours These are usually 
present at birth, and it is inter- 
esting to notice that female chil- 
dren are most frequently affected 
Tile size of the tumour i? usually 
considerable it is often half as 
large as the child Tho smaller 
tumours are sessile, the largo 
ones are pedunculated and pendu 
lous being attached by a narrow 
neck to the surface of the coc 


cyx The tumour 13 covered with 
smooth natural skm its consistency is firm, fluctuating m parts, where 
c)s probably exist The general appearance is as though a cushion 
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were suspended between the child’s legs, upon which it seems to sit. 

When the tumour is incised it is found to be enclosed in a fibro- 
connective tissue capsule. Its actual structure is composed of a great 
variety of different tissues — connective tissue predominates ; in addi- 
tion there is a confused intermingling of fibrous or cartilaginous, 
mucoid, nervous, osseous, and muscular elements. Cysts often 
exist ; sometimes they are the result of necrotic softening, more fre- 
quently they are definite formations fined with stratified squamous 
epithelium or with columnar epithelial cells. Most of the cysts con- 
tain mucoid material, some are 
filled with pultaceous ddbris re- 
sembling dermoid substance. 

There is considerable contrast 
in the fife history of individual 
cases — some the tumoiu’ grows 
rapidly, in others it remains 
quiescent for many years 
Under ordinary circumstances the 
tumour shows no signs of malig- 
nancy, though in a few cases a 
sarcomatous change has been re- 
ported. Certain sacro-coccygeal 
tumours are attached to the 
anterior surface of the sacrum, 
and enlarge forwards so as to fill 
the interior of the pelvis. 

Etiology. The most recent 
view of the origin of these 
tumours is that they originate 
from the vestigial structures of 
the embryonal tail. 

Treatment. In uncompli- 
cated cases the results of opera- 
tive treatment are excellent. 
The skin incision is made as far 
as possible from the anal orifice. Special care is given to htemo- 
stasis, as the tumour receives a profuse blood supply from the middle 
sacral artery. The closest attention is paid to asepsis, since infection 
of the wound may easily prove fatal. 

B. Sacral Parasites. The sacral region is occasionally the site 
of embryonal parasites ; in other words, it is supposed that the existing 
foetus had in the early stages of its development included the products 
of another fecundated ovum. Such tumours are usually recognized 
by inspection or dissection ; they often contain developed formations 
such as a complete limb, portions of a skull, etc. Sometimes they are 
composed of a confused mass of tissues which cannot be distinguished 
fiom true sacro-coccygeal tumours. 



Fig. 375. — Dermoid Tumour of mid- 
lino of Back (Boy 9 years). 
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C Dermoid Cjsts Tlicso owe their origin to tho cell inclusions 
which occur when the dorsal surfoco of tho early embryonic mass 
unfolds itself They aro of tlio nature of sequestration dermoids, and 
they must bo distmguishcd from tho cjstic mucoid tumours winch 
ongmate from tho post-anal 

D Pre-sacral and Pre-cocc>geal C>sLlc Tumours In tho 
early embryo tho central canal of tho spinal cord and tho alimentary 
canal are contmuous aromid tho caudal extremity of tho notochord 
The segment by which these two stnicturcs commumcato is loiown as 
tho nturentme canal 

^Vhen the proctodasum inaagmatcs to form part of the cloacal 



Fia 370— Dermoid Tumour of BocC (Bab}^ 13 months old) 

A Urge demoid tumour of mid liue of tmcL Tbe coDlrs it umblUcatcd sad the orerlylag sUo 
!• tbe site of su exteuire bcmsaglouw Hie eimllulty to if>u>» bifid* li appirent 

recess it comes into contact with the gut at a point anterior to the spot 
where the neurcntenc canal opens mto it, licncc there is for a tune a 
segment of mtcstme extending behmd tho anus — this is tho ‘ post 
anal gut ’ Under ordmary conditions it disappears, but, if remnants 
of the structure persist, they are apt to develop mto pre-sacral or pre 
coccygeal cysts The tumours exhibit a definite structure , they are 
composed of closed vesicles hned mth glandular epithelium and con 
taming mucous like fluid Dcvclopmg anterior to tho sacrum, they 
enlarge and extend until they fill the true pelvis 

It IS important to distinguish these tumours from anterior spina 
bifida , an X ray examination should make the distmction clear 
Treatment Incision and enucleation of the cyst wall is the only 
efficient treatment Access is gained by an incision which runs lateral 
to the sacrum and coccyx 


SPINA BIFIDA 

The subject of spma bifida has an important place in pediatno 
smgery because the deformity is estimated to occur once in every 
thousand births The error is a very distressing one — tho mortahty is 
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high, about 80 per cent, of the cases dying in the first year of life. 
There are often associated changes of the neuro-muscular system, 
which, even if the child survives, render it wholly or partially incapaci- 
tated. 

Of the various congenital abnormalities which involve the spinal 
cord, spina bifida is the only one of real clinical importance. Such 
grave defects as amyelia, atromyelia and diplomyelia are either incom- 
patible with life or are associated with such grave concomitant errors 
that life persists for only a few hours or days, while, at the opposite 



Fig. 377. — A large Myelo-meningocele of the Dorso-Iumbar Kegion. 

There is extensive deformity of both lower limbs, the result of the involvement of nerve tissue 

in the sac. 


extreme, such slight abnormalities as asymmetry and heterotrophy are 
of no climcal significance, because they give rise to no functional 
disturbance. Spina bifida, however, standing in an intermediate 
class, with its tvide differences of type, and in many cases Avith 
possibilities of cure, demands the close attention of the surgeon 

TEEiuiNor-OGY. The term spina bifida Avas introduced by Tulpius 
in the middle of the seventeenth century, and, though other descriptive 
terms have been suggested from time to time, such as hydrorastis and 
rachischisis, spina bifida is the terminology most commonly adopted. 

Etymologically, the term is derived from the Latin, and means a 
cleft in the spinal column. The term rachischisis is now used to denote 
a congenital error akin to spina bifida, in Arhich there is a complete 
non-union of the AvaUs of the medullary canal, and the qualifications 
complete or partial are used to denote the extent of the deformity. 
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This error, houc\er, is alnaj-s cxtenave it is -iccompaiucd by such 
graie defects as anencephaJy or acniua, mid as the repair of the 
defect 13 impossible, it docs not concem tho surgeon 

Demmov Spma bifida may bo defined as a congenital defect 
m the lertebral column through nhicli there is i protnwion of tho 
contents of tho lertebral canal , the protrusion is usually m tho form 
of a cystic tumour containing ccrcbro spmal fluid 

Vakjehes Tho skeletal defect ordmaniy uvvoIvcb tho spine and 
the lauimai , therefore the projection is x>ostcnor, and tho condition is 
a jjofilcnor sptJia 6ijida In rare instances tho defect affects tho bodies 
of the vertebr® and the protrusion la into tho peh 18 , tho abdomen or 
the thorax — onJcrior &pim btjida Tho walls of tho projecting sac may 
be composed of ono or all of tho membranes being tho condition 
known, as a spinal mcnmjocefe, or cord and roots may be combined 
with the membrane m the aac w all, tho ccrcbro spmal fluid being m tho 
sab dural or sub arachnoid space — tbomemfi/^o-t/ryc/occle — ortho mem 
btane and cord may protrudo through tho defect, the collection of 
fluid bemg m the dilat^ central canal of tho spmal cord — syringo-wyefo 
t^e Again, thd deveJopmenfc of the posterior port of both spmal cord 
and spinal column may be grossly deficient, because tho medullary 
tidgea have faded to unite oicr a localized area tho result being an 
open grooiro m the back which commumcates wath tho central canal 
of tho spmal cord and which w described as a myelocele or, more 
accurately, as a pxrtial rachxschms It may happen that the con 
genital defect merely involves tho formation of the spmal column, with 
only minor secondary errors m the meninges, and the error la then 
described as a occuila 

Aqe am> Ses Incidence Spina bifida being a cor^cmtal error. 
It is present from the moment of birth though m certain cases of spina 
bifida occulta the actual protrusion of the sac through the deficient 
spmal column may not appear until some years ha%e elapsed 

It IS sometimes stated that the condition is slightly commoner 
m females than m males, but our experience m tho analysis of 200 
cases has been that the sex distnbuiion is practically equal 
PATHOLOGY 

Before a proper appreciation of the pathology can be obtauied, it is 
essential to haae a knowledge of the method by which the spinal cord 
and the spmai column are formed and developed 

The Embryology of the SpnuU Cord and Spinal Column Tho 
situation of the spmal cord is first indicated by a shallow groove of tho 
cpiblaatic lay er m the entire length of the dorsal surface of the embryo 
That portion of tho epithelium which forms the floor of the groove la 
known as the medullary plate ' At the edges of the groove there is 
a heaping up of tho epithelium to form the medullary ndges the 
summits of the ndges ultimately muting to form a tube lined with 
tpilhehuxn the 'neural tube This tube eventually becomes de 
tached from the ov etlymg epiblast from which it was ongmaily derived 
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the projection of the mesohlast between the neural tube and over- 

lying epiblast being the uiflu- 
ence Avhich effects the separa- 
tion. The nenral tube, or the 
medullary tube (as it is some- 
times called), forms the spiiral 
cord, while the mesoblast which 
surrounds it becomes gradually 
transformed into the meninges, 
the vertebrae, the muscles, and 
the associated ligaments. Each 
vertebra has three centres of 
ossification — one for the body, 
and one for each half of the 
neural arch, the latter being 
formed by the fusion posteriorly 
in the median line of the two 
laminae arising from the separate 
centres of ossification. The 
union of the lateral laminae 
to form the spine begins in the thoracic region, and extends both caud- 
aUy and cephalically 
along the length of the 
embryo. 

If the formation of 
the spinal cord and the 
spinal column is to be 
perfect, two processes 
must be completed — 
the separation of the 
nemal tube from the 
overlying epiblast by 
the influence of the 
mesoblast, and the 
union of the laminae in 
the median posterior 
line to complete the for- 
mation of the spine. It 
would seem that the 
pathogenesis of spina 
biflda largely depends 
upon the failure of these 
two processes to become complete 

Pathologio^u, Anatojiy 

We have described five different varieties of spina bifida, in each 
of which the pathology differs. The varieties are : (1) spinal menhmo- 



Fig. 379 — TJio Formation, and Closure of tho 
Neural Tube (After Kollmann.) 
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Fig. 378. — ^Tlie Method of Formation 
of the Neural Tube. (After Vdltger.) 
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cde, (2) Mydo tnentfigocdc, (3) Synngo nvjdocde (aijelo cjstocelo), 
(4) Mydocde or partxal radiisdttsts, ind (5) spaia btfida occulta There 
IS one defect common to all varieties, namel>, tho imperfect 
formation of the lammoi of the spinal column m tho area in iihich the 
spina bifida occurs, and associated ivith tho imperfection of tho lammoi 
there is necessarily absence of tho spmous processes , but in tho 
relationships of the spmal tumours tho characteristics vary 

(1) Spinal Meningocele Tho pathology of this typo may bo 
described as folloava Tlirough tho congcmtal defect in tho iiostenor 
wall of the spmal column, there is a saccular protrusion of the dura 
mater, the cavity la 
filled with cerebro spmal 
fluid, but there is an 
entire absence of nerie 
tissue m the sac The 
sac is contmuous with 
the spmal memnges 
through a comparatn cly 
narrow neck, and is 
covered with healthy 
skin, which as a rule is 
free from any direct 
attachment to the sac 
except at the fundus 

(2) The Myelo- 
meningocele In this 
variety, the error m tho 
posterior wall of the 
spmal column is usually 
an extensive one, mvolv 
mg the laminae of three or 
four vertebr® Through 
this defect there is a 
saccular projection more 
often sessile than pedun 
culated If the sac wall 
IS traced around its circumference, different constituents are found 
to compose it — dura mater forms that portion next the spmal cord 
the dura gradually merges mto a true epithelial hnmg, serous like in 
ds characters, and probably derived from the pia and this m turn 

ends with an area of vascular nerve tissue, which occupies the middle 
e and therefore forms the fundus of the sac If the sac is viewed 
rom the surface, an impression is got of certam of the v arious con 
s 1 uents on the fundus of the sac the area of granulation tissue is 
recogmzable around this there is the thm pelhcie of serous like tissue, 
e farther out the skm is recogmzable though altered by 
ting ickened and often affected with telangiectasis or hyper 



Fio 380 — A large cervical Spina bifida of tho 
Meningocele Tjpe 

Hie fundus of the tumour is covered with ha^mangio 
inatous tissue Ko para)}tic Usloa aucompaaied the 
dcfOTndt} 
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trichosis. According to Von Recklinghausen’s description, the 
different appearances of the exterior of the myelo-meningocele are 
given the respective names of the arm medullo-vasculosa, the zom 
epiihelio-serosa, and the zona dermatosa. The sac contains cerebro- 
spinal fluid and nerve tissue, and it Avill be noticed that the nerve tissue 



Fig. 381. — A. Myelo-meningocele of the Lumbo-sacral Region. 

Tlireo nerve roots springing from the remains of tlie cord on tlio convexity of tile sac are returning 
across tlio sac to the vertebral canal. 


always has its peripheral attachment to the area vasculosa of the sac. 
The nerve tissue which the sac contains varies according to the position 
in which the spina bifida occurs ; at a high level the spinal cord may 
traverse the sac, become merged into the area vasculosa, and then 
leave the sac to enter the spinal cord lower down ; at a lower level the 



Fig. 382 — The appearance on Section of a Lumbo-sacral Myolo-meningocolo. 

Spinal cord may seem to end in the area vasculosa, and from this point 
strands of the cauda equina may traverse the sac to attach themselves 
and to disappear in the area vasculosa. It frequently happens that 
the sac is traversed by intra-thecal portions of the related spinal 
nerves. The relationship of these is often confusing to the student, 
but the diagrammatic representation attached should make the position 
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clcnr (Fig 3S0) The ncr\ c root:! spniig from the area \ vsculosa, and 
\nth care it is sometimes posstblo to demonstrate the anterior and 
posterior divisions of each They then jiass forwards across the sac 
cavity to enter the spmal canal, and eventually leave it through the 
inter vertebral foramina 

IVom what wo have described it sliould be apparent that the area 
V osculosa 13 none other than an undifferentiated portion of the spinal 
cord, and that the cerebro spinal fluid m the sac of the mjelo 
meiimgocele is actually collect^ on the ventral surface of the spmal 
cord 

(3) The Synngo-mjelocele or MycIo-c>stoceIe Li this, m 
common with the othertypes, the lainni'o are defective, and the spines 
absent over tho area, in- 
volved in tho defect On 
the surface there is a some 
what elongated, cjstlihc 
swellmg The skm whvcU 
covets the sac is well formed 
and uniform , it is often pig- 
mented and covered with a 
thick growth of hair When 
the sao is opened there is 
found to bo a partial lining 
of imperfect dura mater, 
with a pial Iming on the 
fundus closely adherent to 
skm and within this there 
bes the spmal cord, so 
tUmned out by distention 
of the central canal that it ti® 383 — Tho various Zones of a Mjelo 
»ould seem in places as memagocelo ) 

■ -1^ s A Area Unliillo*\t3cuIoM B Zonk Epitlielio* 

tllOUgn it formed a portion serou C Zoaa dermatoM 

of the bnm^ of the sac 

wall While a certam amountof cerebro spmalfluid is present m the 
arachnoid spaces around the cord, the bulk of the fluid is accumulated 
m the much dilated central canal 

In many cases the spinal cord has escaped entirely from the conflnes 
of the canal of tho spmal column, though it is often possible to replace 
it by pressure The cord may be so compressed that m places it is 
scarcely recogmzable, and tho nerve root^ are stretched 

(4) Myelocele or Partial Rachisclusls If tho mterference 
with development is so great that the edges of the medullary groove 
have failed to umte over a certam area, the result is the formation of a 
mjelocele This deformity is most common m the lumbar region, 
because it is m this area that the normal closure is most delayed 
The defect appears on the surface as an elongated fissure, the edges 
being scarred and irregular, frequently covered with telangiectasis, 
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and sometimes a growth of hair smTOunds the cleft From the cleft, 
eerebro-spinal fluid escapes, and, if a probe is inserted into the cavity, 
it wiU be found to pass into the central canal of the spmal cord. The 
floor of the cleft is formed of a vascular nerve tissue, which in fact is 
none other than the posterior surface of the anterior column of the 
spinal cord. 

The condition is rarely compatible with post-natal life ; the mother 
is frequently affected by hydramnios and the child shows anencephaly 
and other grave developmental defects. The condition is never amen- 
able to surgical treatment. 

(5) Spina Bifida Occulta. In spina bifida occulta the develop- 
ment of the spinal cord is complete and the epidermis is closed. There 
is a sptno-laminal defect in one or more of the vertebrae, but the 



Fig. 384. — Lumbar Spina bifida of the Myelocele Typo (Baby 10 days old). 


hernial protrusion characteristic of the other types of spma bifida is 
either absent or is so small as to pass unnoticed. The skin and spinal 
cord, hoAvever, have never become completely separated, and a firm 
band of fibrous tissue (the membrana reuniens) passes from the under- 
lying dura through the vertebral defect and connects the cord ivith the 
overlying skin. On the surface of the body the most conspicuous 
change is the overgrowth of hair (hypertrichosis) which marlis tlie 
area of the superficial attachment of the membrana reuniens. In 
this situation there may be an indentation of the skin, the jossa coccygea, 
and sometimes cicatricial changes, telangiectasis or pigmentation 
mark the situation overlying the defect. In many cases the membrana 
reuniens entirely fills the vertebral cleft, and there may bo associated 
tumours inside or outside the vertebral canal, such as lipomata, 
angiomata, and dermoid cysts. 
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Ibe clinic'll ijiiportanco of spuia biiida occultA i» tint the mcmhrana 
rtumens docs not mcrtoso in size proportionately to tho grontU of the 
spinal cord and column, so that a time comes (usually about the tenth 
or twelfth 3 ear) when there is compression of the cord and roots 
rcsultmg m the de\ elopment of paral>sis — motor, sensory and trophic 
disturbance, and c\en paral3’Si3 of the bladder and rectum 

Anterior Spina Bidda 

In certain rare cases thero is a defect of tho bodies of tho 
lertebraj, so that tho contents of tho spinal canal extend into the 
pelvis, abdomen, or thorax, simulating a visceral tumour Tho error 
13 most frequent m tho sacral region, so that the tumour gravitates 
mto the peh is As m tho posterior tumour, tho walls of the sac are 



composed of one or all of the spinal memnges, and the sac contams a 
large amount of cerebro spinal fluid, but it is uncommon to find any 
nerve tissue m the sac "Hie anomaly is an exccedmgly rare one vve 
have met with only one example of it, m which the large cjstic tumour 
occupied the pelvis of a female child and gave rise to a chronic intes 
tmal obstruction 

THE ETIOLOGY OP SPINI HIPIDA 
It IS apparent that a spina bifida develops because of an anomaly in 
the formation of the spinal nervous system, and, coming to more exact 
details of embryology, it would seem that it is in the arrangement of 
the mesoblast that the actual error occurs If the mesoblast forms an 
imperfect la3er on tho dorsal surface of the medullary tube there will 
bo an mcomplete separation between the medullary tube (spinal cord) 
and tlie overlying epiblast (skm), with the result that the lammai are 



Fig. 386 — Diagrammatic Representation of the anatonucal Relations of the 
various T3^es of Spina bifida. (After Frazier.) 

A. ITenlngocele. B Spina blilda occulta. C Slyclo-mcnlngocele. B. Syrlngo-niyelocelo. 


at the other extreme there is the myelocele (partial rachisohisis), 
where there has heen no attempt at separation of the medullary plate 
to form the medullary tube, and the edges of the neural groove remam 
open. The other varieties of spina bifida depend on variations of the 
common error, with a superadded influence that irritative changes 
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ariic ^vliich result in the accumulation of lluid iii the sub arachnoid 
space or m the central canal of tho spinal cord 

The enquirer \vill probably asJw whether thtre is iny theory 
which will explam the primary developmental error which we have 
described No rehable information is available, though many theories 
have been put forward In 1893 Hertvyig discovered that spina 
bifida may bo produced m tadpoles by treating the ova of frogs with 
common salt, and other experiments have produced anencephaly and 
cyclopia in the embrjos of fish and amphibia, so that there is some 
evidence to correlate the origin of spina bifida with external influences 
It 13 said that studies of tho human embrjo suggest a connection 
between spina bifida and 
uterme disease, the toxins 
of tho latter aficcting the 
embryo There is m fact a 
tendency at present to re- 
vert to the older vievr of a 
primary locahzed dropsy of 
the fcotus, the dropsy bemg 
tho result of a local imtation 
set up by toxins derived 
from the mother or of a 
weahemng of tho festal 
heart muscle secondary to a 
toxaemia Tho local accu 
mulation of fluid is thus 
regarded as chcckmg the 
development of the meso 
blastic layer, and as causmg 
atrophy by pressure 

THE CLINICAL 

features 

The clinical features may 
be said to fall into three 
groups — 

(1) The local signs due to tho presence of the spmal condition 

(2) The nervous signs which result from pressure upon or degeneration 

of the spinal cord the cauda equina, or the nerv e roots 

(3) The signs of associated malformations and defects 

(1) The Local Signs 

These have been partly alluded to m connection with tho pathology 
memngocele, the myelo mcnmgocele, and the myelo-cj stocele show 
be presence of a hermal protrusion in Lne of the spine As tho 
erma contains cerebro spmal flmd, and is in direct conimumcation 
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with the general sub-arachnoid spaces, it is of variable volume 
and size and is increased by the erect position and by exphatory 
acts such as crying. It is yielding and fluctuating — continued pres- 
sure may diminish its contents by replacing the fluid within the 
vertebral canal, but the manoeuvre is dangerous, because the 
increased pressure may cause convulsions. The tumour is often 
transparent to strong illumination. Much information can be obtained 
by 0, injection and X-ray, and this is discussed more fully later. 

The appearances of the spina bifida occulta and the myelocele 
have been described. 

(2) The Nervous Signs. 

Nervous phenomena depend upon the degree to which the nerve 
elements are involved in the defect ; they are therefore absent or 
slight in the meningocele, they may become apparent in the spina 



Fig. 388 — Lumbar Spina biiida of tlie Myelo-meningocele Typo. 
XIio right leg shows the talipes deformity which so often accompanies the spinal error. 


bifida occulta, Avhile they play an important part in the syndrome of 
the other varieties. There are motor, sensory, and trophic disturb- 
ances, which vary according to the situation of the lesion, and the 
degree of involvement of the nerve elements. 

The motor roots and tracts suffer most severely ; there may be 
complete paraplegia with secondary contraction and muscular wast- 
ing, and in an extensive lesion the musculature of the bladder and 
rectum is usually involved. Sometimes the paralysis is limited to a 
single limb or to a special group of muscles, and talipes may then 
result. If the spina bifida occurs in the cervical or upper dorsal 
region the paralysis may be a spastic one. 

Sensory changes are invariably present if a motor lesion exists, 
but the demonstration of this error m the child may be impossible. 
The areas of sensory disturbance are usually extensive, and limited 
to the lower hmbs. 

Trophic disturbances may be manifested in decubitus, leiodermia, 
and perforating ulcer. 
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(3) Assocwkd Maljornial\ons 

The \trtebral column la often malformed m association with spma 
hifida apart from the spmo lamuial defect The number of vertebriB 
may be diminished, or certain of them may be malformed, so that 
eongemtal scoliosis or kyphosis results 

It sometimes happens that two \aneties of spina bifida occur in the 
same mdividual Hjdrocephalus is often associated with spma 
bifida 

A great ■variety of associated defects have been met with in other 
parts of the body, sucli as absence of patella, congenital dislocation of 
the hip and extroversion of the bladder 

X ray Investigation By the injection of 0. into the sac of the 
tumour and subsequent X ray examination of the part, precise infor 
mation of the presence or absence of nerve contents, of the nature 
of the contents when present, and of the exact position of their pen 
pheral attachments can often be obtained The method has prov ed 
of enormous value 

Technique Under anaesthesia, the sac is perforated with a hollow 
needle through healthy skm, and cerebro spinal fiuid is drawn off m 
an amount which vanes with the size of the sac — 10 to 50 o o of fluid 
13 an average quantity In order to prevent trouble from the sudden 
relief of pressure, the fluid is removed m quantities of 10 c o at a time, 
and each evacuation of 10 c c is replaced by a corresponding amount 
of 0 “When 0 has been mtroduced m an amount equal to the total 
fluid removed a senes of radiograms is taken m lateral and antero 
postenor positions The method is especially useful in the mvesti 
gation of the myelo meningocele type of spma bifida for the local- 
ization of the nerve elements facilitates the planning of sulisequent 
operative interference 


DIAONOSIS 

In the majonty of cases, the nature of the error is self evident — the 
congenital hernial protrusion, the defect in the postenor part of the 
spmal column, and the characteristic X ray appearance are sufii 
ciently distmctive of the condition Difficulty may arise m the 
recogmtion of the spma bifida occulta, but the hypertrichosis, the 
pigmentation, and the presence of the fossa coccjgea admit of but one 
mterpretatioa The greatest diagnostic difficulty arises in connection 
with the antenor spma bifida The condition is generally mistaken for 
a pelvic or abdommal tumour, and often it is only at operation that its 
true nature is revealed A careful X ray esammatiou is of great 
value 

The diagnosis -will include the differentiation between the three 
varieties of cjstic posterior ^ma bifida The arrangement of a 
ripie surface zone is characteristic of the myelo-menmgocele, but 
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real difficulty occiu'S iu distiiiguishiiig between tbc mcniugocolo aud the 
myelo-cystocele. In the 0. and X-ray method of investigation we 
have a means of distinguishing with complete certainty between the 
various types. 

The Differential Diagnosis. It is conceivable that sweUings 
over the spine which have no connection with the spinal cord or its 
membrane may be mistaken for spina bifida ; the examiner must 



Fio. 38 9. — Oxygon Eadiogiam of Liunbnr Spma bifida of tho 
Myolo-moningocolo Typo (Baby 2} months). 


therefore take care to exclude such cojzditions as post-rectal dermoids, 
sacro-coccygeal teratomata, hpomata, angiomata, and ischiatio hernias. 

TJiJSATMMJNT 

At the present time it would seem that operative closure of tho sac 
is the only lino of treatmeirt which is considered, but it is well to 
remember that in tho past many satisfactory results have been re- 
corded from such procedures as injcctioji of iodine solution or 
snaring off of tlie sac. Perhaps we under-estimato tho value of theso 
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methods, and, ux viow o£ the difficulties, the restrictions and the risks 
which are attendant upon operative closure, it may well bo that in the 
future \se shall seo tho resuscitation of older methods m the treatment 
of spma bifida As thmgs are at present, however, open operation is 
the only Imo of treatment which is seriously considered 

Condiuons favourable for Operation A careful judgment 
must bo exercised in deciding upon tho typo of ca&o which is suitable 
for operation, and tho following points are taken into consideration — 

(1) The Age of the Child It is 
our practice to advise operation at 
some period between the third and 
tho filth month Such a rccom 
mendation is dependent, of course, 
upon other conditions being favour- 
able, but wc have found that at 
this age tho operation is as well 
tolerated as it is at a later date, 
w hilo the early operation may sav c 
tho hfc of a child in which the 
spma bifida would later become 
infected 

(2) The Type of the SpiTta 
Bifida Tho pure meomgocelo is 
tho most suitable for operation , 
myelocystoceles are somewhat 
less promising, myelo mcmngoceles 
are defimtely unpromismg, while 
tho myeloccio type is qmte un- 
suitable for operativ e interference 
By the method of O, injection and 
X ray examination we are able to 
classify each case with certainty 

(3) The CoTidttion of the Tumour 
Wall A leakage of cerebro spinal 
fluid or any infected area or ulcer of 
the sac surface should be accepted 
as contra indications to operation 
Even a small ulcer, which from 
its extent would seem to be capable of sterilization, is likely to bo 
surrounded by infected lymphatics, and these originate a meningitis 
w bich IS in\ ariably fatal It is this objection which is so strong in tho 
case of tho myclo memngoccle for the condition of tho area vasculosa 
IS almost invariably one of infection A sac which is covered with 
healthy skm is the strongest guarantee of successful operation 

(4) The Co extslence of Paralysis An extensive paralysis of tho 
lower limbs and especially paralysis mvolvmg the rectum and bladder 
should ho accepted as contra mdicatu^ operation On tho other hand, 



Fio 390 — Nrfjvoid Tumour of 
tile Mid lino of tho Back which 
simulated a Spma bifida 
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a unilateral talipes or even a more extensive involvement if confined 
to one limb, should not exclude operation. 

(5) The General Condition of the Child. The general health of the 
child should be good before operation is countenanced ; any rise of 
temperature or any intercurrent iUness, however slight, should be 
taken as indicating the postponement of the operation until the condi- 
tions are favoirrable. 

(6) Hydrocephalus. The development of a hydrocephalus in an 
infant already the victim of spina bifida should be accepted as an 
absolute contra-indication to operation. While the operative closure 
may at first be successful as far as the spinal condition is concerned, 
after a period of time the hydrocephalus progresses and the increas- 
ing pressure of cerebro-spinal fluid may result in a recurrence of the 
cystic tumour at the site of the spinal defect. 



Fig. 391 — Large ilyelo-meningocele of the Dorsal Region. 
The area nudullo-iasculosa is m ell seen. 


Conservative Treatment before Operation. The conservative 
treatment consists in maintaining the wall of the spina bifida in 
as healthy a condition as possible. Infection of the skin, ulceration 
of the coverings, leakage of the contents have all to be guarded against, 
because they so invariably end in a fatal meningitis. We advise 
therefore that the surface of the tumour be treated each day with 
absolute alcohol, that a protective covering in the shape of a ‘ nest ’ of 
cotton- wool be provided, and that the mother be advised to nurse the 
child as far as possible on its face. A careful watch is kept upon the 
degree of tension of the contents, for a persistent high tension may 
result in spontaneous rupture of the wall, with an early fatal result. 
To prevent this the fluid should be aspirated in small q^uantities from 
time to time, care being taken that the needle is inserted through 
healthy skin at some distance from the summit of the tumom-. 

The Operation. The ideals of the operation are to excise the sac, 
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to reduce its contents or to remove them if irreducible, to shut off any 
commumcation of the sub dural space wth the exterior, and to repair 
as far as is possible the musculo osseous defect of the back 

Techniqiie The chdd is placed on its face ■mth the head at a 
lower level than the trunk All reasonable precautions are taken to 
guard against shock, and against coolmg of the body surface, and the 
operation must be earned out ^vlth tho least possible amount of bleed- 
mg If there are any areas of the tumour wall which may be infected, 
these are sterihzed, as far as is possible, by the application of the actual 
cautery or by pure carbolic 

IrKision An mcision is plaiuicd so that when the edges are 
united a strong 
suture hne is pro 
vided which com \ 
pletely shuts off the 
line of approxima- 
tion of the deeper 
tissues In the 
memngocelo and 
myelo oystocele 
types the ideal is 
best obtained by a 
trapdoor or omega 
shaped mcision , m 
the myelo menm- 
gocele type a trans- 
verse incision 18 the 
most suitable 

laolahon of (he 
Sac By careful 
sharp dissection the * 
inner wall of the sac Fig 392 — Upper Dorsal Spma bifida of the 
IS defined, and an Meningocele Type 

attempt is made to tnmonr U p«<luDculated and no nene elements are 

isolate a pedicle of it 

close to the laminal defect The greatest care is required to prev ent 
pmcturmg the sac w all at its neck, because in this situation it adheres 
c osely to the edges of the lammse, and yet separation from the laminae 
K necessary, because the object is to replace the closed pedicle within 
the vertebral canal 

Opening (he sac The sac is now opened to one side of the mid- 
f , ^ stage that the information afforded by X ray is 

valuable, because it enables us to determme the exact po«iition and 
att^^ent of ner\e contents, if such are present 
, ® procedure will now vary accordmg to the type of the spma 

^ wicntiig'ocele, if the sac is found to be free from nerve 

roo s, e redundant portion of the sac is excised, and closure effected 
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by a continuous suture of fine sillc or linen thread : if roots are present 
and unattached they are replaced within the canal ; if the roots are 
attached to the sac they are either separated at the point of attachment 
to the sac wall and restored to the canal, or they are divided opposite 
the neck of the sac and removed mth the latter. In the division of a 
nerve root lying vdthin the sac it is important to recognize the fact 
that a blood-vessel always accompanies the root, and that ligature is 
necessary after division — failure to observe this precaution has resulted 
in fatal intra-thecal haemorrhage. 

In the mijelo-cystocele type the chief difficulties arise in connection 
with the separation of the skin from the sac wall and the disposition 
of the cyst and the cord. Careful dissection Avith a sharp knife 'vviH 
overcome the first difficulty. If the cyst is small it may be replaced 
intact, but, if too large to permit of this, it should first be tapped and 
then replaced. If the dimension of the sac be such that replacement 
is obviously impossible, a sufficient portion of its wall should be 
removed to permit replacement of the cord, and to do so it may be 
necessary to tap the fluid in the dilated central canal. 

In the myelo-menbigocela tj^e the most important feature of the 
operation is the preservation of the area meduUo-vasculosa — this 
must be retained, because it contains the ganglion cells. 

The sac is opened to one side of the mid-line. If the nerve roots are 
free, lateral portions of the redundant sac are removed, and the nerve 
roots with the area meduUo-vasculosa are returned to the cavity of the 
vertebral canal ; if the nerve roots are adherent to the sac wall it is 
best to aspirate the sac and to replace it in toto. 

Repair of the Musculo-osseous Defect. The first barrier to ensure 
closure of the defect is the dura, and in several respects it is the most 
important ; the edges are united with a continuous suture of fine silk 
or linen thread. The closure of the gap in the vertebral column can 
be effected in a variety of ways — musculo-fascial flaps may be turned 
inwards so as to meet in the middle line, auto-plastic transplantation 
of fascial flaps may be used, the bases of the vertebral arches may be 
fractured so as to permit the approximation of lateral osseo-muscular 
flaps in the middle line, autogeneous transplantations of bone may be 
arranged so as to bridge the defect, or foreign substances such as silver 
or celluloid may be used to fill the gap. In our own practice we have 
confined ourselves to two methods — ^if the defect is a small one we 
repair it by musculo-fascial flaps ; if it is a more extensive one we 
divide the vertebral arches, and so provide a strong osseo-muscular 
barrier. More superficially a fascial closure is arranged, and the skin 
edges are finally united with a broad surface of closure. 

A¥TER-tkbat 3IENT. After operation the child is nursed upon its 
face for a period of ten days until healing is firm. Urotropine is 
administered as a routine for some days before and for a week after the 
operation, but it is impossible to state whether this administration is 
of any real value. 
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The Treatment of Spina Biflda Occulta No treatment is 
mdicated unless pam or signs of pressure upon the cord or ner\ o roots 
are becommg apparent It is usually about the tenth j car before such 
signs appear, and operation is then demanded 

The operation is a simple one The centre of the area of hyper 
tnchosis or the depression of the fossa coccygea are taken as indicating 
superficially the peripheral attachment of the membrana reunions 
The area is mcluded m an elliptical mcision , reflection of tho skm 
edges will esposo tho fibrous outlmo of tho membrane, and this is fol 
lowed downwards between the muscles of tho back until it disappears 
through the spmo lammal defect A sufficiency of bono is remo\ cd 
around the defect to expose tho undcrl3niig cord, and tho deep attach 
ment of the membrane will now bo recognized stretching across tho 
vertebral canal , it may bo possible to demonstrato the compression 
of cord or roots which has resulted from tho pressure of tho band 
The band is carefully dissected upon a director, and tho operation is 
concluded by closure of the tract which was formerly occupied by the 
membrana reumens 


ROUND SHOULDERS 

The surgeon is often consulted m connection with the treatment of 
the postural error of tho spme which is conveniently described as 
‘ round shoulders ’ It is an unsightly deformity associated ivith un 
gamly attitude and gait, and, if untreated, is hkcly to become com 
pheated sooner or later by debility, imperfect development, and 
neurasthema 


VAEIETIES OF THE ERROB 

Lo\ett, who has ivritten largely on this subject, suggests tho 
recogmtion of four different types of the error — 

Type I The round back, m which there is a persistence of tho 
general spmal kyphosis of infancy shared by dorsal and lumbar spme 
alike 

Type II The hollow round back, in which a kyphosis of the dorsal 
spme 18 associated with, and to some extent compensated by, an incrca&o 
of lordosis m tho lumbar spme 

Type III The round upper back, m which tho backward curve 
occurs m tho upper part of the d<nsal spine, the lumbar physiological 
curve remammg unaltered This a anety is most likely to bo associated 
Avith forward displacement of the head and exaggerated tUting of the 
scapuIiB 

Ti^ IV The flat back, m which a vertebral column of unusual 
s raightness is associated with a forward rounded position of the 
shoulders 
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by a continuous sutiu-e of fine silk or linen thread ; if roots are present 
and unattached they are replaced ■within the canal ; if the roots are 
attached to the sac they are either separated at the point of attachment 
to the sac wall and restored to the canal, or they are divided opposite 
the neck of the sac and removed •\vith the latter. In the division of a 
nerve root lying Avithin the sac it is important to recognize the fact 
that a blood-vessel ahvays accompanies the root, and that ligature is 
necessary after division — ^failure to observe this precaution has resulted 
in fatal intra-thecal haemorrhage. 

In the mijelo-cystocele type the chief difficulties arise in connection 
■with the separation of the skin from the sac AvaU and the disposition 
of the cyst and the cord. Careful dissection with a sharp knife Avill 
overcome the first difficulty. If the cyst is small it may be replaced 
intact, but, if too large to permit of this, it should first be tapped and 
then replaced. If the dimension of the sac be such that replacement 
is obviously impossible, a sufficient portion of its Avail should be 
removed to permit replacement of the cord, and to do so it may be 
necessary to tap the fluid in the dilated central canal. 

In the myelo-ineningocele type the most important feature of the 
operation is the preservation of the area medullo-vasculosa — this 
must be retained, because it contains the ganglion cells. 

The sac is opened to one side of the mid-fine. If the nerve roots are 
free, lateral portions of the redundant sac are removed, and the nerve 
roots Avith the area medxdlo-vasculosa are returned to the cavity of the 
vertebral canal ; if the nerve roots are adherent to the sac Avail it is 
best to aspirate the sac and to replace it in toto 

Repair of the Musculo-osseous Defect. The first barrier to ensure 
closure of the defect is the dura, and in several respects it is the most 
important ; the edges are united Avith a continuous suture of fine sflk 
or linen thread. The closure of the gap in the vertebral column can 
be effected in a variety of ways — ^musculo-fascial flaps may be turned 
inwards so as to meet in the middle fine, auto-plastic transplantation 
of fascial flaps may be used, the bases of the vertebral arches may be 
fractured so as to permit the approximation of lateral osseo-muscular 
flaps in the middle line, autogeneous transplantations of bone may be 
arranged so as to bridge the defect, or foreign substances such as silver 
or celluloid may be used to fill the gap. In our oAvn practice Ave have 
confined ourselves to tivo methods — if the defect is a small one we 
repair it by musculo-faseial flaps , if it is a more extensive one we 
divide the vertebral arches, and so provide a strong osseo-muscular 
barrier. More superficially a fascial closure is arranged, and the skin 
edges are finally united Avith a broad surface of closure. 

Aster-teeatment. After operation the child is nursed upon its 
face for a period of ten days until healing is firm. Urotropine is 
administered as a routine for some days before and for a week after the 
operation, but it is impossible to state whether this administration is 
of any real value 
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Round shoulders may be said to bo distinguished by absence of 
pam, a deformity of gradual outline, no great degree of stifincss, and 
normal X ray appearances 


PIiOO.\OSIS 

The question of prognosis centres round the period at iihich treat- 
ment IS begun m early flexible cases a complete euro ill result if 
proper treatment is ensured On the other hand, if the condition is 
neglected, and the child is allowed to grow wth a flexed spine, adaptive 
changes occur which ultimately become irremediable 

TItjBATMJSXT 

The principle holds good here, as it docs m so many static errors, 
that, before proper remedial treatment can bo carried out, the part 
must be m a thoroughly flexible condition It is obvious, therefore 
that treatment wall vary according to the condition of tho spmil 
column— whether it is flexible, resistant, or rigid 

Treatment of the Flexible Type The general conditions of tho 
child’s life are brought under review Sullicicnt rest is arranged for, 
errors of position are corrected, tho clothing is arranged so that no 
undue stram is put upon tho shoulder girdle, general hygiene is regu 
latcd, and tho food question is revised 

The actual corrective treatment of tho deformity consists in tho 
employment of exercises designed to strengthen the muscles of the back, 
abdomen and scapular region 

Lovett recommends two types of cicrcisc in this connection — 

(1) Bad Exercise ‘ Tho patient stands and bends tho body for 
Ward at the hips and flmgs the arms forwards and upwards with the 
elbows straight A deep breath is taken as tho arms are flung for 
w aids, and it is important that tho back be kept straight as tho bendmg 
position is assumed ’ 

(2) Abdominal Exercises ‘ Tho patient lies on his back and comes 
up to a sittmg position with the bands behind the neck ’ 

Treatment of the Resistant Type Tho ideal hero is to restore 
flexibility to tho part, and thereafter to oontinue on tho Imes recom 
mended for tho flexible type 

Flexibihty is restored by careful stretching of the part This is 
done while tho child lies on its back with a rounded firm pillow under 
tho promment portions of tho spme Tho spmal column is stretched 
and straightened, the shoulders are bent back so as to stretch tho 
shortened thoraco humeral muscles while tho spine is rendered as 
mobile as possible by massage, mampulation and exercises ^Vhen a 
satisfactory degree of flexibihty has been secured the case is treated 
upon the fines suggested for tho flexible typo 

Treatment of the Rigid Type Before any case is placed in this 
category an effort should be made to lessen the disability by the 
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ETIOLOGY 

The error may become evident at any period from the time the 
erect position is assumed by the child until adolescence. Its origin in 
certain cases is a congenital one, and there is reason to suppose that 
the Bound Back Type I is a persistence of the physiological curve of 
early infantile life. 

Postural errors at school or at work, particularly when acting on a 
debilitated child, are the most fertile sources of the acquired types of 
the disorder. The wearing of heavy clothing which is suspended by 
shoulder bands so that the shoulder girdle and upper dorsal spine 
ultimately support the weight is an influence of some etiological im- 
portance, and rickets or any of the various diseases associated with 
errors in ossification exert a certain predisposing influence. 

PATHOLOGY 

In its early phases the disorder is an exaggeration of the physio- 
logical backward curve of the dorsal spine. By position and man- 
ipulation it is possible to correct the error, and therefore it is convenient 
to classify the early stages as ‘ flexible ’ m type. As time goes on, if the 
condition is neglected, adaptive shortening changes appear in the 
related muscles, particularly in the thoraco-humeral and thoraco- 
scapular groups ; in that event considerable dilBculty is experienced 
in the correction of the deformity, and we therefore speak of it as 
being ‘ i esislant ’ in t3rpe. At a still later period the bones and liga- 
ments of the spine become altered (especially the former), in keeping 
with Wolff’s law, so that osseous and ligamentous changes in the bones 
of the spine fix the parts to such an extent that the error may be 
described as ‘ rigid ’ in type. 

PHYSICAL SIGNS 

The attitude is a distinctive one. The head is carried forwards and 
the neck is slightly flexed, the dorsal region is imduly prominent, and 
an unusual degree of lumbar lordosis may exist. The chest is flat and 
narrow , the abdommal walls appear to have lost their tone, so that 
there is an unusual degree of prominence, particularly of the lower 
abdomen. Flatfoot frequently co-exists. The complete muscular 
system lacks development and vigour, so that the patients are generally 
clumsy and slow in their movements A certain degree of viscerop- 
tosis invariably accompanies the spinal error, but whether the vis- 
ceral condition is primary or secondary in its relationship has not been 
decided. 

DIAGNOSIS 

As a rule the condition is self-evident. The examiner, however, 
must beware of confusing the static error ivith those more serious con- 
ditions which depend upon destructive changes in the vertebrae, of 
which tuberculosis is the most important 



DISEASES OP THE SPINE 717 

ihvisions of tlic distiic, it i3 xnUKirl'iiit to rtcognizt tint miny cisca of 
fake scoliosis ultimately dc\elop mto ex.amplea of true scoliosis 
It IS now necessary to furtlier sul)di\ido true scoliosis into various 
groups according to the different causes which produce the defor- 
mity The following groups aro recognized — 

(o) Congenital body errors, such as malformation of the \ertebra), of 
the nbs, of the scapula, or of the lateral thoracic wall 
(6) Pathological conditions of the xertebree, such as rickets, tuberculosis, 
tumours, fractures, or dislocations of the vertebr® 

(c) Paralytic conditionso/ the spinal muscles, such as infantile paraljsis, 

spastic paralysis 

(d) Extra spinal asymmetries, such as wryneck, imperfect vision, pelvic 

obhquity from short leg 

(e) Disease of the extra spinal soft parts, as m cmp>ema, scars or bums 

of the chest irah, cervical infection, abdominal or pulmonary 
disease 

(/) Structural icolwsts winch has developed from persistence of the 
postural type 

A conventional classiffcation may therefore bo tabulated as 
follows — 

Postural Type 

f Congemtal 
Vertebral disease 

Sjmm'elncal 
I Extra spinal disease 
'Posture structural 


Teioid«oloov. a number of descnptive terms are used m con 
nection with scohosis The lateral curve of the spme is spoken of as 
right or left according to the position of the convexity , its anatomical 
position is defined by tho region m which it occurs — cervical, dorsal, or 
lumbar , if two curves exist, the upper one is spoken of first, such as 
Mght-dorsal, left-lumbar It is sometimes the case that one curve is 
predominant, and that othms, compensatory m character, are in 
existence above and below, and in this event it may bo conv ement to 
speak of tho curves as primary and secondary The terms C- and 
S shaped curves are respectively pictonally descnptive of (1) the 
postural curve, in which the complete spinal outline has a uniform 
lateral bend, and (2) the type in which a primary curve is accompanied 
by secondary compensatory deviations 

TBB ETIOLOGY OF SCOLIOSIS 
the etiology of scohosis is such a diffuse one that it is 
difficult to discuss It without a great deal of elaboration It is helpful 
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methods suggested for the resistant type ; if it is apparent, hoAvever, 
that these are producing no improvement, artificial support should he 
afforded. This is best done by the use of an apparatus composed of a 
pelvic band and light posterior uprights, a light linen or semi-elastic belt 
beiug incorporated, which ■\vill ensure support of the relaxed abdominal 
musculature. 

Operative Treatment. From time to time operative treatment 
of various kinds has been suggested in extreme and resistant types of 
the disorder, but they have met wth no success, and they are not to be 
recommended. 


SCOLIOSIS 

The human vertebral column is a rod-like structure composed of 
individual blocks of bone (vertebrse) superimposed one upon the other. 
The arrangement of the column is such that certain physiological 
antero-posterior curves exist in order to accommodate the individual 
to the erect position, but when viewed from the back the normal outline 
is a straight one, and any deviation of a series of vertebras from the 
mid-line of the body justifies the description of a scoliosis or a lataal 
curvature of the spine. The deviation must affect a series of the 
vertebrie, for the displacement of a smgle bone does not constitute a 
scoliosis. In fact, the deformity may be defined as a lateral deviation 
of a segment of the spinal column from the mid-axis of the body, the 
deviation being accompanied by a rotation of the vertebrae which are 
involved. 


VARIETIES AND TERMINOLOGY 

There are different varieties of scoliosis, particularly from the point 
of view of etiology, and therefore it is necessary to adopt a classifica- 
tion of the disease which will express in some measure the cluiical 
aspects of the different types. To begin ndth, it is important to 
recognize two groups of scoliosis : — 

(1) Postural scoliosis (total or false scoliosis) ; and 

(2) Structural scoliosis (organic or true scoliosis). 

The first is largely a question of faulty attitude , it is a uniform 
error affecting the general outline of the spine, it is unlUcely to be 
accompanied by much structural change in the individual vertebra, 
and the process of rotation is a negative consideration. 

Structural scoliosis, on the other hand, is related, as its name im- 
plies, to pathological changes in the vertebrse or the associated tissues ; 
it has a variety of possible causes, its distribution is often localized to 
individual parts of the spine, while the changes of vertebral rotation 
play an important part in the establishment and in the persistence of 
the deformity. Though a dividing line exists between these two sub- 
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The deficiency of postural activity !•» followed by a lateral deviation 
of the spmal column, and, with its uistitution, secondary muscular 



Fio 393 — Congenital Scoliosis (Girl 1 jear and 8 months old) 

TKe "th 4 o 4 Stli Tettebra ate lepreaented by bait bodies onlj and there is a siiaiiat condilWn 
o{ the 1 st -Dd and 3id lumbar vertebrs 8yiiostui>is of the riba has occurred vbete tbe \ertebia 
bodies are deQcleot 


changes occur which have a powerful influence upon the maintenance 
of, and the later developments of, the deformity It follows that the 
mUbclts on the concave side are shortened while those on the conte-^ 
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first to consider the mechanism by which the spinal column is main- 
tained in the erect position. The principle of a vertical segmented 
column, capable of a great degree of flexibility, would suggest a 
somewhat unstable mechanical arrangement, but adaptations are in 
existence which make the spinal column a wonderfully perfect piece of 
mechanism. Stability is secured by a number of arrangements — by 
the method of articulation which is in existence between individual 
vertebrae, by the ‘ stay ’ influence of the longitudinal spinal muscles, 
by the supporting influence of the ribs extending between the spine 
and the sternum, by the equal distribution of weight through the 
shoulder and pelvic girdle, and by the multiplicity of short muscles 
and ligaments which fasten the individual bones together and to their 
respective ribs. Of these various influences, the effect of the lateral 
spinal muscles is perhaps of most importance. 

The Etiology of the Postural Type. It is difficult to convey any 
exact idea of the origin of the postural t3q)e of scoliosis. In the various 
structural varieties, where there are obvious errors in the configuration 
of the vertebrae, or where gross changes are recognizable in the 
associated tissues, the problem is easy, but in regard to the postural 
type wide differences of opinion exist. 

It would seem that there is a definite sequence of events — a nemo- 
muscular error is probably responsible for the original lateral cmve, 
and if this error can be explained, the difficulty is partly overcome. 
We have alluded to the influence of the long spinal muscles in main- 
taining the spinal column in its erect position ; the spinal muscles, in 
common with other skeletal muscles, are capable of two kinds of 
muscular activity, the activity of movement, phasic and intentional, 
and the activity of postme, that prolonged and partly involuntary 
exercise of function which we sometimes speak of as ‘tone.’ The 
existence of these two types of activity is evidenced from a morpho- 
logical standpomt, for ‘ in certain invertebrates there are separate 
muscles differmg in structme and in appearance for the execution of 
movement, and the maintenance of postme respectively ’ (Bankart). 
In man the same muscle combines both pmposes, and evidence of the 
collateral functions has been repeatedly demonstrated. 

It has been suggested by Bottazzi and others that the sarcostyles 
constitute the movement mechanism, while the sarcoplasm controls 
the tonic or postmal functions. Similarly, evidence of a double nerve 
supply has been provided by the experiments of Perronicito, Boeke 
and De Boer. Most hkely it is the ‘ tonic ’ or postmal function of 
the long spinal muscles in health which mamtains the spinal column 
in its correct attitude of extension and erect postme, and it is a natural 
coroUory to assume that an error in this mechanism may result in a 
unilateral weakness and a subsequent deformity. Bankhart believes 
that postmal scoliosis begins as a functional nervous disorder, and he 
draws an interesting comparison between this condition and that of 
‘ myasthenia gravis.* 
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JIaclennan, of Glasgow, for example, iscnbcs tho deformity to a 
primary error m the growth of the bones of tlic spmal column He 
divides the spme as a support mto two parts — anantenor column com- 
posed of the \ertebral bodies and disks, and a posterior, formed of the 
laminae and the spmous processes He belie%e3 that when scoliosis 
appears there is, or has been, an mequahty of growth between the two 
columns, a more rapid growlh m the anterior column resulting in a 
lateral displacement of the spinal outline JIacIennan has attempted 
to substantiate his views by a number of ingenious arguments, and we 
shall ha%e occasion later to refer to an operative treatment which is 
based upon an acceptance of the theory of a primary disparity in 
growih 

Etiology of the 
Structural Type In 
the various structural 
types a primary error 
exists either m the outhne 
of the spinal column or m 
the parts which are associ 
ated with it The fault 
may be m the bones, and 
we have such varieties as 
the congenital types where 
one or more vertebras are 
imperfectly formed, and 
the deslrucUie types, where 
tuberculosis, syphilis, or 
tumour formation have 
partially destroyed the 
outline of the vertebral 
bodies , in fractures and 
osteo arthritis a s imila r 
mfluence is at work 

A structural scoliosis 
may follow a gross muscular error, and therefore we find the defor 
mity developmg m association with mfantile paralj sis affectmg the 
spmal muscles, with synngo-myeha, Friedrich’s ataxia and hemi- 
plegia Disease of the soft parts which he m relation to the spme 
may inaugurate a structural scohosis, and therefore the deformity 
may follow such conditions as empyema burns of the chest wall, and 
acute mfeotions 

The group of cases of scohosis which are traceable to errors of 
symmetry such as pelvic obhquity from a short limb are usually grouped 
under the headmg of structural varieties, and these influences are 
therefore etiological factors Li certain instances, however, errors of 
symmetry are the predisposmg factors in the acquisition of a postural 
deformity 



Fio 395 — An example of a btatio Scohobis 
affecting the upper Dorsal Region 
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side are lengthened ; the shortened muscles lose the power of elonga- 
tion, and the restoration of their functions is correspondingly mterfered 
rvith ; on the other hand the muscles on the convexity undergo a pro- 
cess of stretching which is peculiarly inimical to their physiological 
activity, and therefore to their recovery of ‘ postural ’ function. With 
the institution of the lateral curve gravity comes into play, and its 
influence is probably a very considerable one. As the lateral curve 
further develops, soft tissue structures are adapted and shortened, and 
the bones are remodelled. These, hoAvever, are secondary changes, 
which are discussed imder the heading of pathology. 

Keith, in his lectures on The Evolution of Posture, makes some inter- 
esting remarks on what may be termed the piorphology of scoliosis. 
He believes that the muscular deficiency is first evidenced in those 
muscles which act on the short levers of the spine, the muscles which 




Fig, 394. — The Effect of a lazy Attitude in the acquisition of a postural Scotrosis. 

act on the long costal levers being more resistant. In attempting to 
rest the exhausted short spinal muscles, the vertebrse undergo a process 
of rotation, so that the articular processes begin to lock and the trans- 
verse processes to rest upon the necks of the long costal bones (ribs). 
Keith believes that this process is the beginning of lateral curvature and 
especially of that rotatory change which is so distinctive. 

Secondary Influences. The belief in a primary neuro-muscular 
error is strengthened by general considerations, psychological and 
otherwise. There is a frequent association of scoliosis with neuras- 
thenia and with a neuropathic family history (Oppenheim). Its first 
appearance is generally coincident with the school age of life, and 
especially with the period when the strain of mental work is first 
beginning to be appreciated ; in many cases there is a history of over- 
work, such as studying for an examination. 

It is however, necessary to say that such a neuro-muscular ex- 
planation as we have outlined has not met -with universal acceptance. 
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but they are ne%er so intense as the primary one The mdividual 
pathological changes may be comerueatly sunimanzed under the 
following headmgs — 

Changes in the bodies of the vertebrae The vertebral bodies 
tend to undergo a wedge shaped deformity on the conca\ e side of the 
curve the outlme is compressed, on the convex side there is a relati\ c, 
and m severe cases an absolute, expansion The \ ertebraJ at the apex 
of the cur\ o are the most seriously affected, and on the concavity of 
the curve the degree of compression 


may be so marked that synostosis of 
adjacent vertohrie occurs over tlic 
intermediate one 

In certain mstances the body 
becomes lozenge shaped rather than 
wedge shaped , this change is met 
■with at the junction of primary and 
secondary curves, and is the result 
of the sliding action of super im- 
posed vertebra) upon one another 

The disks may bo affected in 
severe cases, they tend to becomo 
squeezed out on the concave side 
of the curve 

Changes m the Pedicles and 
Transverse Processes The level 
of the pedicles is altered— those on 
the concavity acquire a lower lev el 
than the corcespondmg processes 
on the convexity, they are also 
altered antero posteriorly, the con 
vex pedicles acquiring an antcro 
postenor direction, while the con 
cave pedicles are set m a transverse 
axis 

The transverse processes under 
go a similar displacement to the 
pedicles, tho process on the convex 
bidohecommg more antero posterior, 
while that on the opposite side is 



Fic 397 —Scoliosis Lateral \iew 
illustrating the Itib Hump on 
tho Side of the Con\exitj 


set transversely — a result of the changes m tho relative positions of 
the ttansverso processes is a narrowing on the side of the convexity 
of the space between tho transverse process and the spmous process 
Changes in the Spinous Processes The spmous processes are 
deflected tow ards the convexity of the lateral curve except m certain 
severe cases m the lumbar region, where the spmous processes arc 
tUverted towards the concavity 

The spmea deyiate less than the bodies, so that the ourreil line 
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There is lastly the group of cases which, beginning as types of the 
postural variety, have rapidly or gradually acquired the characteristics 
of the structural class ; it is therefore correct to say that a postural 
scoliosis may be a stage in the development of the structural type. 

The influence of rickets in the causation of the disease is important, 
but the method by which its influence is effected is obscure. The 
muscular weakness ivith which the disease is associated is liable to 
result in an abnormal degree of antero-posterior curvature of the spinal 


n 

I 



Fig. 396. — Scoliosis. Posterior view of 
Skeleton showing the Deviation of 
the Spine and the characteristic 
changes in the Kibs. 

twisted in its long axis, the bodies 
towards the convexity of the curve, 
to the pre-sacral vertebrte, though 
sacrum and coccyx may be involved. 


column, and if no attention is 
paid to the error, the lateral 
curve is apt to ensue. Many 
instances of rickety scoliosis are 
exaggerated by the habit of 
carrying the child upon the 
mother’s or the nurse’s arm so 
that a lateral curve is induced. 

PATHOLOGY 

The pathology varies accord- 
ing to the degree of the defor- 
mity. In an early 'postural case 
the lateral curve of the column 
and an adaptive shortening of 
certain of the soft parts em- 
brace the main pathological 
changes. As the deformity be- 
comes more marked, changes are 
induced very similar to those 
met mth in the structural types 
The changes as we shall de- 
scribe them are those met ivith 
m a structural case of average 
severity. 

The most striking feature is 
the lateral rotatory deformity 
when the spinal column is 
viewed in an antero-posterior 
axis. The spine is bent or 
curved laterally, while it is 
of the vertebrie always turning 
The deformity is usually limited 
in the most severe t3q)es the 
The outline of the lateral curve 


may be gradual, angular, or even acute. 

The principal changes in the spinal column are distributed over a 
definite area, which is conveniently termed the primary curve ; above 
and below this point secondary or compensating curves may develop, 
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are slretclied ov or the bones, and though they may not show the same 
degree of wasting as the muscles on the concavity thej are often the 
subjects of a fibrous degeneration 

In a description of the muscular changes, attention is usually 
directed to an alteration in tho posi 
tion of the diaphragm it becomes 
oblique so that it is loncrcd on the 
com ei side of the dorsal curve 

Changes in the Thorax The 
degree of deformity nhich the thorax 
suffers secondary to the scoliosis 
1 anes with the position of the 
primary error , m lumbar scoUosis 
the thoracic changes are shght, in 
mid dorsal scoliosis, on the other 
hand, they are early noticeable, and 
thej rapidly become pronounced 
Tho more important alterations may 
be summarized as follows — 

(1) The general outlme of the thorax 

13 displaced so that it passes in 
an opposite direction to tho 
convexity of the curve of tho 
spme 

(2) The transverse section of the 

thorax is altered so that the 
internal surfaces of the shafts 
of the ribs on the convexity of 
tho curve are brought nearer 
to the front of the vertebral 
bodies, and tho half of the 
thorax on the side of tho con- 
V cxity IS thus seriously dimin- 
ished in capacity 

(d) As the bodies of the vertebra) 

undergo a rotation towards tho Fio 309 —Static Scoliosis of the 
convexity of the cur\e, there upper Dorsal Region (Girl 10 
IS necessarily a change m posi- oW) 

tron nf fh« +rnT,«,«T^i» Oompeiuatory cur, es exist In tlio dorBo 

non 01 tne transverse pro- lombar and cen-lcal regions and the 
cesses, and tllO ribs, beni" detormlly ol the out growing hip U well 
attached to tho latter, suffer a 

displacement which is highly characteristic of scoliosis The 
nbs on tho convex side of tho lateral curve show a backward 
increase of their angularity, formmg a more or less promment 
ridge on the side of tho back of tho thorax this pronunence 
IS known tcchmcally as tho ‘ rib hump * or the rotation * On 
tho concave side tho rib angle is opened out and an mcrcased 
curvature thus^becomts apparent antenorlj 
(4) Tho sternum resists displacement until a late stage 
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formed by delineating the tips of the spinous processes is the same 
in character as the curves of the bodies, only less in degree. 

In a characteristic case the spinous process is curved so that its 
root deviates concavewards and the tip convexwards ; in addition 
it may be twisted on its long axis. 

Changes in the Articular Processes . It is said that in examples 
of early scoliosis the joints between the articular processes on the 
cavity of the curve are enlarged, and the cartilages at first thickened. 
In more advanced cases synostosis between the joints of the articular 
processes on the concavity is met -with ; the early cartilaginous changes 

probably predispose to the ossifica- 
tion. 

Changes in the Laminae. The 
laminae on the convex side are 
shortened and atrophied ; in ad- 
vanced cases of the disease syno- 
stosis between the laminae on the 
concavity is frequent, and this factor 
when existent has a considerable 
influence upon the possibilities of 
correction of the deformity. 

Changes in the Costo -vertebral 
Joints. These are depressed on the 
convexity and somewhat shortened 
on the concavity of the curve. 
Secondary to the rotation of the 
bodies, the position of the joints 
on the convexity appears to be dis- 
placed backwards, whde those on the 
concavity occupy a forward posi- 
tion in contrast to the normal. 

Changes in the Soft Parts. 

(1) The Ligaments. The changes 
which these undergo are very much what might be expected. The 
interstitial and the costo-vertebral ligaments are elongated and 
atrophied on the convex side, while they are tense and short on the 
concave side. A peculiar change is noted in the anterior common 
ligament . it tends to become bunched together into a cord-hke 
structure, with a prominent edge towards the concavity and an iU- 
defined border on the convexity. It is interesting that the posterior 
common ligament does not suffer a similar displacement. 

(2) Muscles. Unless there has been a primary muscular lesion 
secondary muscular changes are only met with in the most severe ' 
types of the deformity. In extreme degrees of scoliosis all the muscles 
of the back share in a general atrophy, those on the concavity of the 
curve being the more severely affected ; on the convexity the muscles 



Fig 398. — Static Scoliosis of Mid- 
dorsal Spine, with weU-marked 
Rib Hump. 
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of the scapula is outhned, their relationship to the spine is noted, and 
any rotation which they may have undergone is recorded 

The Demonstration of the Lateral Curve Tho next step m the 
examination consists m delmcalmg the spmous processes so that the 
demonstration of tho lateral curve 13 facilitated Two procedures are 
accordmgly adopted (1) tho tips of the spinous process are marked 
out by touchmg each with a skm pencil or ink brush, and tho resultmg 
hue of marks is accepted as representing tho spinal curve, though, 
owing to the presence of rotation, it docs not indicate the position of 
bodies of tho vertebral 

(2) The median plane of tho body is determmed by holdmg a 
plumb Ime behmd tho patient so that tho hne extends from tho middle 
of the occiput to the cleft between the buttocks By contrastmg 
the dotted outline of the spine with tho median plumb line, it is possible 
to demonstrate the presence of a lateral curve, and also to estimate 
with accuracy the situation in which it exists 

The Estimation of Vertebral Rotation It is important for 
the surgeon to have some knowledge of the degree of vertebral rotation 
which has accompamed the lateral curve, and this estimation is made 
by observing the displacement of the ribs Tho child bends forwards 
imtil the trunk is horizontal, the knees bemg straight and the arms 
hangmg down The surgeon now glances along tho spme from tho 
back with his head on a level with the spme, and any lateral upward 
prominence is accepted as an evidence of rotation, and its exact 
situation IS noted If the prommenco is shgbt, if it is uniformly 
distributed along the length of the spme, and if it occurs on the concave 
side these characteristics indicate a postural curve , if, on the other 
hand, the prommence is a localized and a marked one, and if it occurs 
on the convex side of the curve, the scohosis is recognized as bemg 
structural m character The presence of rotation is further made 
manifest by companng the transverse axis of the shoulder girdle 
with that of the pelvis The surgeon stands behmd the patient, and, 
looking down from above, h.e eatunatea whether both ate m. the same 
lateral plane or whether the shoulder girdle crosses tho outlmo of the 
pelvis at an angle , this sign is chiefly evident m examples of tho 
postural typo 

The Examination of the Flexibility of the Spine For various 
reasons it is important to have some idea of tho flexibility of tho spme— 
for reasons of treatment, of prognosis, and of diagnosis In order to 
hnng out tho maximum amonnt of flexibility all supermeumbeut 
weight must be removed from the spine This is achieved to some 
extent by lajing the child face downwards on a flat surface, but more 
complete relaxation is gamed by the method recommended by \Vhit- 
man The child stands facmg and close to tho edge of a table, which 
s ould be of such a height that its snrfaco corresponds to a pomt just 
elow the hip jomts The child bends forward so that its trunk lies 
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Changes in the Pelvis. When the scoliotic curve afiects the 
lumbar spine, ohhquity of the pelvis is apt to occur, and the sacrum 
may undergo changes of lateral curvature or of rotation : the latter is 
important, because it is directly responsible for the pelvic obliquity 
which may develop. 

Visceral Changes. It is apparent that a considerable degree of 
compression of the lung on the side of the convexity must occur, more 
especially when the scoliosis affects the dorsal spine ; this encroach- 
ment is reflected upon the heart and the aorta. Both are displaced to 
the side of the concavity, and the aorta may be curved and kink ed. 
The general result is cardiac hypertrophy with dilatation, followed in 
severe cases by venous stasis. The trachea and oesophagus are dis- 
placed so as to foUow the 
outhne of the spinal curve, 
the position of many of the 
abdominal viscera is also 
changed, the displacements 
and the viscera affected vary- 
ing with the position of the 
curve. Various degenerations 
may ensue upon the dis- 
placements. 

EXAMINATION 
The child should be ex- 
ammed according to a regular 
routine. The body is un- 
covered to immediately below 
the waist so that the lUac 
crests are apparent and the 
upper part of the natal cleft 
is in view. The child stands 
with the back to the sur- 
geon, resting squarely on both feet with the arms hanging by the 
sides. A few minutes shoidd elapse before observations are made so 
that the spine may assume a relaxed position. 

General Inspection. The examination begins with inspection, 
the following points being investigated • — 

(1) The Symmetry of the Body Outline. This point is demonstrated 
by observing and contrasting the brachio-thoracic triangles on each 
side ; in comparatively early degrees of scoliosis a body displacement 
occurs which leads to asymmetry. 

(2) The Level of the Shoulders. Elevation of one shoulder is often 
the earliest sign to be apparent in scohosis, and it is one which fre- 
quently attracts the untrained eye. 

(3) The General Outline of the Back. Any increase or diminution 
of the antero-posterior physiological curves is observed, the position 



Fig 400. — An example of an upper Dorsal 
Static Scoliosis illustratmg a consider- 
able degree of “ Rib-hump.” 


729 


DISEASES OF THE SPINE 

tration of this there are the frequently quoted expencnccs that the 
deformity is first discovered 'when the child la being fitted by a dress 
maker, or 'when the patient is first brought for surgical advice because 
of some associated and more apparent distortion, such as a prominent 
hip or a high shoulder 

DIAGNOSIS 

Demonstration that the outline of the spme is so distorted as to 
gn 0 the appearance of a lateral curvature is usually sufficient to dis 
tmgmsh the case as one of scoliosis, and when it is found that tho 
condition is rarclj associated with pain and that it has developed in 
the jears before puberty, there is little doubt as regards the diagnosis 
But more than a simple recognition of tho error is necessary , it is 
important that it be classified os postural or structural, and some 
opinion must he come to regarding tho etiology It is convement 
at this stage to recall tho relative characteristics of tho postural 
and the structural types 

Thipo3iural lype is usually a gradual curv e tow ards ono or other side, 
and m the early stages compensatory curves are absent This curve 
disappears on suspension or rccumbcnc>, it is rarely rigid, and tho 
‘ nb hump ’ is shgbt In contrast to this in the structural type, rotation 
of tho vertebra) is marked, and therefore the prommcncc of the rib 
hump 18 correspondmgly great , the curve may be a smglo one, as 
when it occurs m the lumbar region, but m general, compensatory 
curves are present, and tho spme early acquires a diminution m tho 
degree of flexibihty 

Differential Diagnosis As far as tho exclusion of other disea<ie3 
13 concerned, tuberculosis of the spme is tho only one which may givo 
rise to difficulty A lateral curvature of the spme may occur m tho 
early stages of Pott’s disease at a date prior to the appearance of the 
gibbous deformity, but tho associated local and referred pam, the 
fixation of the spme, the stiffness of gait, and the impairment 
of the general health are sufficient to distmguish the condition as 
tuberculous 

A second difficulty, but a less real one, may arise in connection 
with the later stage of Pott’s disease An unequal destruction of the 
vertebral body may result m a kypbo scoUotic deformity so that a 
lateral bend accompanies tho kyphosis Any doubt will bo dispelled 
by the history of the case, by the fixation of the spme, and by the 
appearance on X-ray examination 

PROQUOSIS 

Tho prognosis really centres round the question which parents so 
often put, ‘ What are the prospects of cunng, of improvmg, or of 
arresting tho deformity ’ ” 

In answermg such questions it is necessary to ask oneself a further 
ono “ Is the scoUotio curve a postural or a structural ono * ” for m 
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along the table face downwards, and, while it is in this position the 
relaxation is completed by placing a stool behind the knees so as to 
bend them. 

The information which this examination ajffords is of use in 
several ways : in the diagnosis it aids in distinguishing between 
postural and structural curves, for the postural curve becomes 
straight in recumbency, while structural curves are improved but 
not corrected. It is useful as a guide to treatment, because it illus- 
trates the persistence and the extent of the deformity, and thereby 
indicates the appropriate treatment. The information is essential 
where prognosis is concerned, because the restoration of symmetry 
by inducing flexibility mdicates an early case, and one amenable to 
treatment. 

X-ray Examination. Every case should have the benefit of 
this method of investigation. In certain extensive forms of kypho- 
scoliosis it req^uires the evidence of an X-ray plate to make the 
diagnosis clear, while the examination affords exact evidence of 
the degree and character of the curve, of the amount of distortion of 
the individual vertebrae, and the existence of congenital defects 
in the spinal architecture. Both antero-posterior and lateral X-rays 
should be taken, and it is helpful to indicate the tips of the spinous 
processes by small adhesive lead points, for by this manoeuvre the 
degree of rotation can be accurately estimated. 

The Record of the Deformity, It is useful to have some method 
of keeping a permanent record of the spinal error. Reference to it 
will indicate retrogression or improvement in the progress of the case. 
No really efficient method of record has been evolved, but various 
methods are in use. Photography is helpful, lead tape outlines may 
be taken from the back and transferred to a permanent record on 
paper, or a smaU-mesh net may be placed on the back and the outline 
of the scoliotic error transferred to it by dots of coloured ink. 

CLINICAL FEATUEES 

As the condition is essentially one of deformity, it is unusual for 
subjective symptoms to be present to any great degree unless the 
deformity is extensive and there are associated visceral displace- 
ments. Pam may be complained of as a backache, and it is suggestive 
that this subjective symptom is usually exaggerated after attention 
has been drawn to the error. In some deformities pressure of the 
lower ribs on the crest of the ilium causes local pain. Displacements 
of the lungs may lead to shortness of breath, and it is recognized that 
the diminished respiratory capacity may predispose the individual 
to pulmonary tuberculosis. Displacements of the stomach and liver 
may lead to various digestive disturbances. Many children show 
associated loss of vigour with impairment in the general health. In 
the majority of cases, however, symptoms are absent, and, in illus- 
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(d) Are the school conditions satisfactory m so far as seating and 

'norkmg accommodation are concerned ^ 

(e) Is the condition of the eyes and cars healthy ’ 

(/) Does any bodily asjmmctry, such as a short limb, exist * 

AH these vanous aspects of the child’s daily life are carefully m\Cbti 
gated, and the correction of any apparent error is arranged for The 
elaboration of the second and third details is secured by arranging that 
the child IS placed under the care of an expert who shall be respon 
sible for the massage and for the teaching of those exercises which are 
designed to secure equal flexibdity of the spme and improved dc\ elop 
meat of the spmal muscles It is impossible to enter into full detail 
regarding the various spinal exercises, for their description is a matter 
of considerable length, but this pomt is important, that, however good 
the teacher and masseuse may be, tho surgeon should contmue to 
faupemso the conduct and progress of tho treatment 

Structural Scoliosis 

IVhen tho treatment of a structural scobosis is undertaken tho 
surgeon is faced with a problem which may be extremely diiHcult 
The error is ono affecting the bones, and with such an unyielding struo 
iure, correction is never easy, and os a further compbcation tbero is 
the attitude of patient and parents, for if treatment is to be successful 
it demands prolonged care and thorough prosecution, and it is on this 
pomt that considerable difficulty may be encountered 

Scheme of Treatment 

A graduated scheme of treatment has been evolved m order to 
meet the necessities of cases of varying sev enty, and, be ginning with 
the mildest type of structural scobosis, its arrangement is as follows — 

1 Gymnastics 

2 Gymnastics and supports 

3 Gymnastics combmed mtli stretchmg and supports 

4 Forcible correction 

5 Operative treatment 

1 Gymnastics As has been indicated in connection with 
postural scobosis, the object of gymnastics is twofold — 

(o) To loosen tho spme and so mcrease its flexibility 
(6) To deiclop tho muscles so that their functional powers are in- 
creased 

Tho details of tho exercises arc similar to those omplojed in con 
nection with postural scobosis , they should be carried out for periods of 
one to two hours a day, and it is essential that they be performed under 

e supervision of an expert teacher , only when it is apparent that 
correction has been secured should the child be permitted to cany 
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these two types very different views regarding the prognosis will hold 
good. 

The Postural Curve. The average postural curve is not a serious 
deformity. Even in the absence of efficient treatment it may persist 
throughout life without showing any marked increase in extent and 
without greatly affecting the general health. It will not, however, 
disappear spontaneously, and there is always the possibility that it 
may develop into a curve of the structural type with its associated 
risks and disabilities. Under efficient treatment the postural curve 
offers every prospect of complete cure. 

The Structural Curve. Where structural’ cmwes are concerned the 
position is more serious. In the absence of treatment there is the cer- 
tainty that the deformity will increase, and it may do so rapidly. 
If the deformity is recognized early, if thorough and painstaking treat- 
ment is thereafter followed, and if the patient is of an age when growth 
is stm active, there is a fair prospect of complete recovery. Modifica- 
tion of these conditions will mean that the deformity can be im- 
proved but not cured. 

The prognosis is further influenced by the class of structural scoliosis 
to which the case belongs. A rachitic scoliosis is the most difficult in 
which to obtain a good result, the congenital type is more tractable, 
but still difficult, the best results will probably only be obtamed in 
structural scoliosis of the paralytic variety. 

TREATMENT 

It has been apparent throughout the foregoing account how im- 
portant is the distinction between the postural and the structural 
varieties, and such a distinction is especially necessary in regard to 
treatment. 


Treatment of the Postural Type 

Recognizing that a postural scoliosis is but the persistence of an 
error of posture, certain ideals guide one in treatment. These are : — 

(1) The elimination of errors of environment or of compensation which 

may originate and maintain the deformity. 

(2) The restoration of flexibility of the spine in all directions — the 

loosening of the spine, so to speak. 

(3) The development of the muscles, so that they are better able to 

maintain the spine in a correct attitude. 

The first ideal, the elimination of various adaptive errors, calls 
for investigation of the following points ; — 

(a) Is the child grooving at such a rate as to overtax the muscular 
system ? 

(5) Are the hours of work too long 1 

(c) Are the conditions of clothing satisfactory ? 



733 


DISEASES OF THE SPINE 

cicutly to raise the httls off tht tloor, the cliilil rL:>tmg in i 
tiptoe position 

C The traction force may be made to equal the body weight, the 
child, bemg suspended until the feet swing free 
D By fastenmg the child to a seat wth straps round the thighs a 
traction force can be applied as sc\cre as the surgeon may 
de^lre 

This method of suspensory or passive stretching has disadvantages 
Its corrective value is not great, especially when rotation is present, 
and it is somewhat of an ordeal, especially to the nervous child 



Q 

Fig 401 — Tite Scoliosis Correction Frame 

A T)ieiiain«(i«palcd B The UiildiaposIlioiioD tlieframe with thecorrectloo bandasdjusted 
picparaloty to the appbcailoo «l Uie {hi&ter jacket 

Hecumbency Uretching is a less exhausting and a more effective 
method of correction It is easy m its application, and it demands 
no special apparatus The child lies lace downwards on a long narrow 
table, the body resting on the table, nliile the thighs ate bent over the 
edge and the knees are flexed Three broad canvas bands are passed 
round the child s body m such a way that both fixation of the spine 
and correction of the deformity arc carried out The upper and lower 
bands ensure the fixation , they pass at the extremities of the spine on 
the side corresponding to the concavity of the curve, and aro secured 
to cleats on the side of the table The middle band produces the cor 
rcction , it passes around the thorax so that the middle of the band is 
over the summit of the com exity of the cun e, the upper end is fastened 
to a cleat at the table edge, and the lower or under end is fastened by 
means of a rope into a compound pulley attached to the table edge 
When traction is made upon the rope a double corrective mfiuence is 
exerted the curve is actually diminished, while the rotation is reduced 
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them out at home. As the exercises demand considerable energy, and 
there is therefore a corresponding strain upon the patient’s vitality, 
certain precautions are necessary. The child should be medically 
examined before the treatment is begim, and a careful record of weight 
should be kept between treatments, in case the strain is proving too 
severe. 

Treatment by gymnastics alone is suitable only for the mildest 
t 3 ^e of structural scoliosis, and in this connection it is convenient to 
refer to its associated dangers. The benefit of gymnastics mainly 
proceeds from the loosening of the spine which the exercises induce, 
but, if this benefit is to be retained, muscular development must pro- 
ceed coincidentally, for, if the latter benefit is delayed the loosening 
will be followed by a ‘ sagging ’ of the spine and an exaggeration of 
the scoliotic deformity. This is the explanation of the danger which 
exists if moderate degrees of the disease are treated by exercises 
alone, because the muscular development is so imperfect that without 
artificial support the loosening effect of the exercises will result in 
exaggeration of the error. 

How is one to estimate whether or not exercises alone are suffi- 
cient 1 The answer is by observation of the patient in the intervals 
between treatment ; if the improvement is maintained xmtil the next 
seance benefit is being derived, and the case is suitable for treatment 
by gymnastics alone. 

2. Gymnastics and Supports. When the development of the 
scoliosis is such as to justify the qualification of ‘ moderate ’ in degree, 
treatment by exercises is advised, but it is necessary that the child 
should wear supports during the intervals for the reasons already 
explained. The supports are intended solely to maintain the degree 
of correction which the exercises have procured. There are three 
varieties of these in common use — ^removable plaster jackets, corsets, 
or metal braces. 

The ease with which the plaster jacket can be applied, and the 
accuracy with which it can be fitted are advantages which lead to its 
being the most frequent method of choice. 

3. Gymnastics, Stretching and Supports. If it is apparent 
that the child is not improving under the regime of exercises and sup- 
port, it is necessary to invoke the aid which is derived from the stretch- 
ing of the spine. This is carried out either in suspension or in the 
recumbent position. 

Suspensorij siretching is performed by fitting the child with a head 
sling which embraces the chin and the occiput, and is attached to the 
roof through the medium of a compound pulley. The surgeon controls 
the degree of suspension, and the force exercised may be said to be of 
four different degrees according to the amount of the deformity. 

A. In a mild case the soles of the feet remain in contact with the floor, 

B. Where this is not sufficient the traction may be mcreased suffi- 
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bands and one correcting band are now appbod in the manner de 
senbed m connection with tho stretching technique The upper and 
lower fixation bands are secured to tho side bars of the frame, and pass 
at the upper and lower extremities of the spme on tho side correspond 
mg to the concavity of tho curve The correcting band passes around 
the convexity of tho curve, and is capable of adjustment most 
convemently through tho medium of a ratchet , by tightening this 
band, more especially on its under loop, correction of tho curve and 
of the rotation is obtamed The bands are carefully padded at their 
pomts of contact with tho skm ivith thick laj ers of felt When tho 
maximum of correction has been obtamed a plaster jacket is appbed 
which mcorporates tho various retention and correction bands, and 
when the plaster is sufficiently hard the side straps are severed wliero 
they merge from the jacket and tho patient is lifted into a standing 
position The longitudmal supportmg bands are rernoved, a finishing 
plaster bandage is apphed, and is extended upwards so as to include 
the shoulders, and m high cases of tho deformity, the lower neck 
pBELmiNAHins AVD Ajter TREATMENT Tlio cliild sliould bo in 
iaix general health when the application is made Exercises and e\ en 
a course of prehmmary stretching are of advantage, because thej 
increase tho flcxibihty of tho spine 

An anaesthetic is contra mdicated, because tho patient's sensations 
are considered in estimating the amount of corrective force with winch 
the jacket 13 apphed moreover, no actual pain should bo induced An 
efficient corrective will cause mild discomfort, and it should always 
be borne in mmd that any discomfort previously mduced will bo exag 
gerated when the erect position is resumed A degree of correction 
which gives rise to difficulty m breathmg is probably too severe 
A certam proportion of cases suffer from such unpleasant sequelae, 
as shock, collapse, or cyanosis, and it is therefore essential that children 
should be kept under observation for at least twentj four hours after 
the apphcation 

Abbot s Comctiie Jacket Abbot s method of applying a cor 
rective jacket deserves special consideration Tho ongmator claimed 
great advantages for it, bo bebeved that it provided a method 
of simple, rapid, and complete reduction of the deformity m fixed 
lateral curvature of the spme,' but later results and to some extent 
the experience of other surgeons have failed to justify the optimism 
with which the method was at first regarded 

The procedure la somewhat similar to that employed m applymg 
a corrective jacket in recumbency a specially designed frame is 
used and the patient hea supme in a hammock attached to the frame, 
the legs bemg flexed and suspended to an over bar Tho essentials 
0 tho corrective position are that the patient is placed on his back on 
a sagging hammock, and the legs are elevated m order to increase the 
flexion assured hy the weight of the bodj Tho shoulder on the 
s>i e of the concav ity of the curve is raised and drawn forward by the 
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from the fact that the upper end of the band is fastened while the lower 
end exerts an under and circular traction upon the ribs. 

4. Forcible Correction. This method is suitable for cases 
which have failed to respond to the afore-mentioned methods of treat- 
ment, and to cases in which the deformity may be classed as severe. 
The principle of the treatment is that the curve is corrected by traction 
on its two extremities while pressure is made on its convexity, and when 
the best position has been obtained by these means a retentive plaster 
jacket is applied. 

A course of exercises and massage should invariably precede the 
application of the jacket, for only by such treatment is it possible to 
secure such a mobilization of the spine as will respond to the later 
corrective appliance. 

The Routine oe Stages of Foecible Coeeection 

There are two distinct stages in the method of forcible correction — 
(1) the stage of application of the corrective jacket, and (2) a subsequent 
stage where the improvement obtained by the original jacket has to 
be maintained, and if possible increased. It is necessary to briefly 
describe the more important details of these different stages. 

(1) The Stage of Application of the Corrective Jacket. The 
process followed is very similar to that adopted in connection with the 
‘ stretching ’ method of treating scoliosis, with this distinction, that 
the improvement which ‘ stretching ’ induces is maintained by the 
application of a plaster jacket. The jacket may be applied in sus- 
pension or in recumbency. 

Application in Suspension. The child is suspended through the 
medium of a rope and pulley, and head bands to such an extent as to 
secure the maximum degree of correction. While the correction is 
being maintained a plaster jacket is applied, the various bony points 
are padded, and the jacket is fitted in the way already described in 
connection with tuberculous disease of the spine. The jacket must be 
a close-fitting one, accurately moulded to the pelvis, from which 
it takes its fixed point : its upper level will depend upon the position 
of the scoliosis, but even in the lowest and the mildest variety it should 
extend to above the shoulders and around the lower neck. Accurate 
moulding is essential if the jacket is to be beneficial, but at its best the 
method leaves a good deal to be desired ; it corrects lateral curvature, 
but it has comparatively little effect upon rotation, and therefore it is 
only suitable for early, mild, and flexible examples of the deformity. 

Application in Becumbency. This is the method which is found 
most efficacious, and therefore it is the one in general use. 

The child lies on its back ivith hips and knees flexed in the middle 
of a gaspipe parallelogram frame, supported at the level of the axillm 
and the hips by close bands of webbing and by two longitudinal bands. 
A seamless vest of stockingette is worn, and such prominent bony parts 
as the iliac crests and the sacrum are padded with felt. IVo fixation 
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(2) If sufficient correction has been obtained by the original cor 
rection jacket, and further manipulation is considered unnecessary, 
the ^mpro^ement is retained and even carried further by tho use 
of a ‘ removable ’ corrective jacket Briefly its application is as 
follows an accurate model or torso is made of tho child’s thorax, and 
this is altered by cuttmg down the prominent side and building up the 
collapsed side — m other uords, the model is made more normal and 
symmetrical m shape It is also usually advised that its vertical 
length should he increased by bisectmg the model at the waist in a 
horizontal plane and inserting m the mterval a flat board, roughly 
the transverse outhne of the model, about half to three quarters of 
an inch m thickntM With the aid of strong glue tho segments are 
fastened in position, and upon the corrected and elongated model the 
removable jacket is made of plaster of Pans Being moulded to a 
corrected model of the patient s chest, and moreover being longer 
than tho actual subject, it exerts a double corrective influence, both 
through rotation and extension 

The jacket having been modelled, it is spht down the front, a 
wmdov, is cut in that portion which corresponds to tho concavitj, 
while that which will bo m contact with the convexity is lined vvith 
thick felt 80 as to exert a further corrective influence on the posterior 
displacement of the nbs Tlie edges of the jacket are bound with 
leather, and straps and buckles arc added It is applied while the 
child IS lying in a fully extended position with the arms above the head, 
and it IS buckled m place before the patient stands erect It should be 
worn night and day, being rcraovwl for an hour daily to permit of 
gymnastic exercises 

The Tueatmeht atter Corbectioh If correction has been suc- 
cebsfuUy achieved, steps should betaken to prevent recurrence of the 
deformity An inspection of the spine is made at regular intervals, 
exercises arc continued, and if it is found that some type of mechanical 
appliance is necessary to hold the spine in a correct position, a light 
quadrilateral metal brace is worn 

Cases which are unsuitahle for Treatment by ordinary corrective Jackets 

High dorsal curves arc unsuitable for treatment by ordinary cor 
rtctive jackets, because, at such a level, it is difficult to exert 
pressure on the displacement Two methods have been suggested 
to overcome the difficulty — ^the use of a 1 avlor’s head ring attached to 
the jacket BO as to secure and to extend tho head, or the high ilinerva 
jacket appUed m full extension, as suggested by Calve 

Operative Treatment 

Various attempts have been made to improve tho unsightly deform 
of severe scoliosis by operative treatment It would seem an 
obvious mdication to resect the postenor projection of the displaced 
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arm, the other shoulder falling backAvards and downwards. Side 
pressure and rotation force are exerted by means of webbing straps 
connected with the top and sides of the frame, tightening being secured 
by means of ratchets. Correction having been obtained, the thorax 
is encased in plaster while the correcting bands are still in situ, and when 
the casing is hard the connections with the edges of the frame are cut, 
and the child is lifted out. Large windows are now cut in the plaster, 
one behind and one in front. The former is as large as possible, and 
is situated where the ribs are depressed : the latter is made on the 
opposite side to allow the ribs which bulge posteriorly to push 
forward. Through the posterior window between the plaster and 
the chest wall strips of felt are inserted, their size and thickness 
being gradually increased as correction proceeds. 

The general consensus of opinion is that, so far as efficacy is con- 
cerned, Abbot’s jacket has no advantage over the simpler methods, 
and IS moreover unsightly and imcomfortable. 

(2) The Course of Treatment after the Corrective Jacket. 
The corrective jacket having been successfully applied, one of tAVO 
courses is open : — 

(1) The jacket may be kept in situ while steps are taken to further 

increase the degree of correction; or 

(2) After one or more corrective jackets have been in place for some 

time, a removable corrective jacket may be substituted. 

(1) In the event of the original corrective jacket being kept in 
place, two Avdndows are cut in it in order to allow expansion of the 
deformed chest, and to permit of the introduction of felt, which by 
pressure actually corrects displacement. A large AvindoAV is cut pos- 
teriorly from the half of the jacket which corresponds to the concavity 
of the curve, i.e. to the depressed side of the chest behind. Laterally 
such a Avindow extends from the spine to the anterior axillary line, 
vertically it extends from the level of the scapular spine to imme- 
diately below the last rib. Anteriorly a slightly smaller windoAV is 
removed from the side diagonally opposite, that is, over the area of 
depressed ribs in front. Such removals make it possible for the 
depressed parts of the chest to be expanded by respiration and counter- 
pressure Avhile the prominent parts are compressed. Pads of felt are 
now inserted between the prominent parts of the chest and the fixed 
portions of the jacket, and this procedure is continued each Aveek as 
correction gradually proceeds. There comes a time Avhen the pads 
are so large that the jacket is pushed aAvay from the patient so that it 
no longer fits ; it is then necessary to remove the jacket and to apply 
a fresh one. Such a corrective jacket is employed as long as there is 
evidence that improvement is being obtained : Avhen no further 
change is obtainable, the fixed jacket is dispensed Avith and a removable 
one is substituted, while gymnastics, exercise, and massage are resumed 
or begun. 
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scoliosis by removing sub 2iprio8tcalljrtlio bodies of one or more of the 
vertebral vvhicb form the summit of the curve Through an incision 
along the line of the vertebral spines the transverse processes and the 
vertebral ends of the ribs art exposed, two or three of the costo 
transverse segments are removed, and through the space thus obtained, 
access is gamed to the side of the vertebral bodies The rotation 
actually simplifies the possibilities of access The pleura is carefully 
packed aside, the body of the vertebra pierced, and the cancellous 
tissue of the interior is removed with a sharp spoon, one or more bodies 
being operated on accordmg to the extent of the deformity The wound 
13 closed without drainage, and by forcible manipulation an attempt 
13 made to correct the lateral curve, correction being made possible 
bv the collapse of the excavated vertebral With the spine in the 
improv ed jioaition a plaster jacket is applied, and this is kept in jilace 
for several months 

Maclennan has been favourably impressed with the results of this 
mancDUvre, but the operation is one of considerable seventy, and 
results are not yet available to enable one to sp( ak of tlie permanence 
of the improvement 
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ribs, and this operai ion has actually been practised by Volkmann and 
Schaffner, but the results have been so disappointing that the operation 
has been abandoned. Lengthening of the ribs on the concave side 
has been suggested and practised by Hoke, but this attempt has been a 
failure. 

A second line of operative treatment has aimed at inducing 
ankylosis of the spine. Such operations as Hibbs’s and Albee’s have 
come to occupy a very real place in the treatment of Pott’s disease. 



Fig. 402. — An example of Severe Mid-dorsal Scoliosis treated by implantation 
of Bridge Grafts (Boy 8 years). 

One year lias elapsed since the operation. 


and the principle has lately been applied with a certa|n promise of 
success in scoliosis, but the objection to it is that, while it results in 
fixation of the posterior part of the spine, comparatively little 
control is exerted upon the bodies, these continuing to rotate as the 
child grows.^ 

Maclennan has lately attempted the operative correction of rigid 

^ We Iiave lately had good results from the implantation of bridge giafta 
into the concavity of the curve. 




Fig 403a — Pis&octicfa of Foetus 5 months old 
The true descent ol tbe testis b just beeinnlsg the open end 0 / the processus 
SApnslb b nil seta 


Sixth months the onward progress of the gubemaculimi and its accom 
panymg structures proceeds During the seventh month the testis 
and epididymis are passmg down the canal by the eighth month they 




CHAPTER XXXII 


HERNIA AND UNDESCENDED TESTIS 

HERNIA 

Inteoductoey. The large percentage of hernia cases in children 
are examples of the inguinal type. Umbilical hemise are moderately 
common, while femoral herni® are, in our experience, exceedingly 
rare. 


INGUINAL HERNIA IN THE MALE 

THE ETIOLOGY OF INGUINAL HERNIA 
Some years ago there was discussion as to Avhether the inguinal 
sac of the child was a congenital deformity or an acquired error, but 
at the present day an overwhelming consensus of opinion favours the 
view that the hernial sac of the child is a congenital defect, that it is, 
in fact, the imperfectly closed processus vaginalis. Some knowledge 
of this structure is therefore necessary to a proper appreciation of the 
subject. 

The Formation of the Processus vaginalis. During the early 
months of intra-uterine development, the future testis and epidadyrais 
develop as intra-abdominal structures, the former originating from the 
genital ridge, the latter from the Wolffian body. They rest on the 
posterior abdominal wall behind the parietal peritoneum at the lower 
pole of the kidney, and during the third month of fcetal fife they come 
to fie side by side upon the posterior wall of the iliac fossa. Although 
both possess distinct mesenteries, they ultimately acquire a common 
attachment to the posterior abdominal wall, the common uro-genital 
ligament, the portion of the ligament above the testis being called the 
plica vascularis, while the extension below is known as the plica guber- 
natrix or inguinal fold. At this time (third month) there is no trace 
of an inguinal canal. At the fourth month the gubernaculum begins 
to extend doivnwards against the anterior abdominal wall towards 
the scrotum, at this period represented by a pouch of subcutaneous 
tissue ; it forces its way through the abdominal wall, and by its 
passage forms the inguinal canal. As the gubernaculum descends, 
it carries with it a variety of structures, the most important of which 
are a process of peritoneum (the processus vaginalis), several layers of 

740 



HERNU AND XWDESCENDED TESTIS 743 

the ihac fossa, mvides the abdominal wall, every layer of which 
it camea aa a prolongation into the scrotum It is an invading 
army of cells It draws with it mto the scrotum the peritoneum of 
the ihac fossa, on which the testis is dragged like a log on a sledge ’ 

During the ninth month, after the decent of the testis hag been 
completed, the processus vagmahs becomes occluded m two situa 
tions— at the internal rmg and immediately abov e the testis , tho 
mtervemng portion should thereafter become obhtcratcd A patent 
processus which conimumcates with the abdommal cavity is the essen 
tial etiological factor m the development of a hernia, while a patency 
between the two points of obhteration is the ongm of a hjdrocelo of 
the cord 

Secondary Etiological Factors — Factors which increase Intra- 
abdominal Pressure While tho essential error is tho presence of a 
pre-formed sac, there are certain subsidiaiy factors irhich ire important 
in so far aa they may bo responsible for contents passmg into the lumen 
of the sac Speaking generally, any condition which increases 
mtra abdommal pressure will come under tbu beading , the subsidiary 
factors will therefore include excessive crying, constipation, straining 
owing to a tight phimosis, and coughing 

The importance of these secondary factors greatest m the new 
bom child There is no doubt that in a large proportion of children 
the processus vagmahs is mcompletcly occluded at birth, but the 
natural tendency to closure continues for some weeks, so that by tho 
tune the infant is a few months old the closure is complete, and the 
risk of a henna abohshod If, however, during the penod while tho 
post natal closure is proceeding, any cause of unusual increase of 
mtra abdommalpressure should exist, the likelihood of a hernia develop 
mg IS apparent 

The Influence of Age Somey ears ago we investigated tho question 
of the influence of ago in relation to the period at which the henna 
first became apparent The following table is taken from that report — 


Ptftod (t lifTitui ttof fint tiotKOf 

Total 

\ur>iier 


Pemilet 

Herma present at birth 

112 

104 

g 

first seen during Ist month 

112 

138 

4 

. Snd 1 

125 j 

113 

13 

, Srd ' 

74 

68 

6 

1 

. 4th 

21 

20 

betMeen 4th and Ctli xnontlia 

35 

33 


Gth and ISth months 

55 

49 

1 6 

> 1 and Z >ears 

36 

24 


- and 3 jears 

13 

' 7 


3 Oiul 4 } ears 

11 

4 

* 

, 4 Hud Sweats ' 


1 

J 

» , aandlUjesfv j 

17 

M 

11 




Fio. 403b — Dissection of Ftotiis 0 inontlis old. 

Tlio testis Is just disappearing tlirougli tiie Internal Abdominal Itlng. 


The process is well described by Keith in the following words : — 

‘ It will thas bo seen that the Gubeinaculuni testis is an actively 
growing mass of fibro-cellular tissue, Avluch, starting from the 
muscular structures of the mcsorchium and pUca gubernatrix in 
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dition 13 responsible for the abnormity m the nature of the hernial 
sac Well recognized varieties of these unusual cases are — 

(1) An extroversion of the bladder comphcated by mgumal hernia 

which IS of the direct variety 

(2) Undescended testis accompanied by an inguinal hernia, in which 

the sac takes up a pro panetal position 

(3) Ectopia testis, in which the sac of the hemia folloiFs the position 

of the misplaced testis 


The Pathology of the Oblique Type The hernia sac in this 
variety leaves the abdomen m company with the various structures 


of the cord, courses through the 
abdommal wall along the inguinal 
canal, and appears on the surface 
through the external abdommal rmg 

The Position of the Sac in the 
Cord As the sao lies withm the 
interior of the cord it occupies a con 
stant position therem, and it is of 
importance to realize the exact rela- 
tionship of the parts, as a successful 
operation m the child depends on 
this knowledge The sao hes in the 
middle of the cord, surrounded by 
its various coverings, the veins rcst- 
mg on its antero lateral aspect while 
the \ as deferens with its artery 
hes on the postero median surface 
The position is presented m Figures 
410 and 411, and the detail is re 
ferred to agam when the operation is 
discussed 

In the child the mdividual cover 



Fio 404 — Large double direct 
Inguinal Hernia associated with 
■mpeifect descent of the Testes 
and an Epispadias 


mgs are easily distmgmshed The 

cremasteric layer is usually thick, with well developed muscular 
fibres, the internal spermatic, while easily separated, is extremely 
thm and to a beginner its presence may be almost unrecognizable 
The Occurrence of other Structures in the Cord In addition 
to the sac, various structures may be found on dissection of the cord 
Yellow oval structures the size of beans may be recogmzable — they 
are remams of adrenal tissue (cortical), which probably have become 
detached from the mam adrenal capsules durmg the process of testicu 
lar descent Other rehes are derived from the Wolffian tubercle's 
and on rare occasions small cjsts, the size of a large pm head, are 
met with , these are hned with epithehum, and probably owe their 
ongm to the mclusion at an carlj date of the various body layers 
At the upper extremity of the cord a pedunculated collection of 
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It is interesting to notice that in by far the largest proportion of cases 
the hernia originally appears in the first three months of life, the statis- 
tics thus supporting the theory of the congenital origin. 

The Influence of Sex. The subject of inguinal hernia in the female 
is discussed rmder a separate heading, but it is interesting at this stage 
to compare the influence of sex. In the Edinburgh investigation 
already referred to, 1,000 cases were observed with the sex distinction 
in view. The results were as follows : — 

Male cases ....... 906 

Female cases ....... 94 

which in percentage corresponds to males 90 per cent., females 10 per 
cent. These figures are relatively in agreement with those of other 
publications. 

The Influence of Heredity. Some years ago Beiger published an 
analysis of hernia figures, and under the heading of ‘ the influence of 
heredity ’ he claimed that in a total of 7,542 cases 2,079 showed the 
influence of heredity, a proportion in fact of 1 in 3-6. Our experience 
has been very different — out of 1,000 cases in which careful inquiry 
was made only two instances were found in which there was any 
question of hereditary tendency. We believe therefore that the 
factor is of no etiological importance. 

The Influence of a long Mesentery. The statement is sometimes 
made that abnormal length of the mesentery of the small intestine 
is a predisposing factor in the development of a hernia, assuming that a 
pre-formed sac exists. In our experience the matter is of no great 
significance. 

The Side affected. 

Right-sided inguinal hernim are commoner than left-sided hernias 
in a proportion of three to one. The following table shows the dis- 


tribution in 1,000 cases. 

Sule. Number. 

Right . . ... 619 

Left ... .... 244 

Double ..... . 107 

Position not stated . . 30 


The explanation of a greater proportion occurring on the right side 
would appear to be that the right processus vaginalis closes at a slightly 
later period than the left. 

THE PATHOLOGY OP INGUINAL HERNIA 
In a descriptive account of inguinal hernia, distinction is usually 
drawn between the oblique and direct varieties of the disorder. 
Where the child is concerned the vast majority of the cases are ‘ oblique ’ 
in type, a small minority conform to other varieties, but it will bo 
observed that these are cases in which a coincident pathological con- 
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to the muscular layer of tho abdominal wall This variety is usually 
associated with imperfect descent of the testis 

(2) An Infanide Sac 

The testicle makes a complete descent, but in its progress, adiverti 
culum in connection with the fundus of the processus \ aginalis remains 
attached m tho region of the external nng, rcmaimng as a long finger 
like process, clo'^ed above but communicating below with the tunica 
vaginabs In the course of tune a partial closure of the real proces&us 
vagmahs occurs, but 
a funicular sac is 
left The pecuhar* 
ity of the mfantile 
type therefore is 
that a proccs'i of 
peritoneum closed 
above, but communi 
eating below with 
the space around tho 
testis, hes in front 
of an ordmary funi- 
cular sac Tho exist- 
ence of apparently 
two distmct and 
separate sacs is a 
frequent source of 
confusion m operat 
mg on these cases 

(3) The Encyslcd Sac 

— Hemia magna 

{Russel) 

If an anterior 
diverticulum occurs 
as described above, 
and if the processus 
vagmahs remains open throughout its length, the result is a type of 
sac which used to bo spoken of as the encj sted variety The term 
encysted’ was applied under a misapprehension regarding the 
method of formation of the bcmia It was thought that a hernia from 
abo\o invagmated itself mto a largo tumca vagmahs, but since Russel 
has demonstrated tho more probable mode of formation the term 
applied to the % anety is that of ‘ hernia magna ’ In view of the wide 
extent of sac w hich is available for contents, the size of this hernia may 
be verj considerable mdeed 

A convement classification of tho different varieties of sacs is 
as louows — • 



Fic 400 — Bight Inguinal Hemia funicular in 
t 3 rpo (Baby 1^ jeftra old) 

The ontiwe of the testis Is dutiacl from tJie licrula 
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fat is often present, especially in young stout babies. Its recognition 
is important in the operation of radical cure, and it should be borne 
in nund that sometimes a lateral projection of the bladder wall lies in 
close relationship to it. 

The Forms which the Sac may assume. According to the 
extent and developmental variations of the sac (processus vaginalis), 
different varieties of inguinal hernia are recognized. 

A. Sacs depe7idi7Uf Primarily on an Error in Closure of the Pro- 
cessus vaginalis. 

(1) The sac maybe represented by a finger-like process which descends 
along the length of the cord, but does not communicate Avith 
the tunica vaginalis of the testis — the funicular sac. 

(2) The sac may be con- 
tinuous with the 
timica vaginalis, so 
that teslii and epidi- 
dymis lie exposed in 
the fundus Avhen the 
sac is opened — the 
* vaginal sac. 

B. Sacs depending upon 
a Developmental Accident 
not primarily related to an 
Error in Closure. It is in 
connection wth this group 
that so much controversy 
has arisen regarding the 
method of production of 
the sac and the nomencla- 
ture which should bo ap- 
plied to it. The late Mr. 

Fig. 405. — Double Inguinal Hernia (congenital) Lockwood and IMl. 

(Boy 3 years old). Hamilton Russel, of Mel- 

bourne, have written 
largely on the subject. The description and classification of the 
latter ivriter are more generally accepted as expressing the correct 
position of affau’s. As the processus vaginalis descends, a portion of 
the wall may become caught up in such a Avay that it is implicated in 
the developing abdominal wall, and, independent of what may happen 
to the processus vaginalis, a lateral diverticulum or additional sac is 
formed at the point of the attachment. Included under this iiossibility 
there are three varieties of saccular formation : — 

(1) An Interstitial Sac. 

It m&y ha pro-parietal {superficial), inter- 2 xirietal {intra- muscular), or 
retro-jxirictal (pro-jieritoneul) according to the relationship of the sac 
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of tlio testes, and tlio 
cxammer satisfies him 
self that these organs 
are fuUy descended 
and m their proper 
position If a hjdro- 
cele is present its rela- 
tionship to testis and 
cord IS defined The 
next step is the ex- 
amination of the cord 
and in the child this 
stage of the investiga 
tion IS of great im 
portance The cord la 
picked up between the 
finger and thumb of 
the examiner’s hand 
immediately below the 
level of the external 
abdommal rmg, and 



Fio 407 — Lett Inguinal Hernia Nftginal la 
typo (Boy 2 jears) 


from within outnards the various constituents are oUovied to shp 


through the examining fingers The inner edge of the coverings, 



The child ihovg miny eTldences of ricMii 


the cord like vas, and the outer 
edge of tlio coverings are always 
definable This stage of the ox 
amination is important because if 
tbo hernia is unilateral the pres 
enco of the sac is recognizable even 
though no contents aro present 
Even in a double hernia the 
trauicd in\ estigator is able to re 
cognize tlic abnormal thickness of 
both cords, though no comparison 
IS possible as m a smgle case 

Tile finger is run along the 
whole length of the cord, and it 
may bo possible to dchmit the 
lower end of a funicular sac Anj 
localized swelling such as an en 
cjstcd hydrocele is demonstrated 
at this stage of the exammation 
With the tip of the httle finger 
the skm of the scrotum is gently 
imagmatcd, and the apertures 
of the external abdommal rmgs 
are mvestigated a patulous 
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A- Sacs depending primarily upon an error in fl. Funicular sacs, 
closure of the processus vaginalis. (2. Vaginal sacs. 

/3. Inter siiiial 

B. Sacs depending upon a developmental acci- i4. Injantile 

deni apart from an error in closure. *15. Hernia rnagna 

i {encysted). 

The vast proportion of hemis in eliildren shows the funicular type 
of sac. In an examination of 1,000 cases, the various sacs were dis- 


tributed as follows 

Funicular sacs. ...... 941 

Taginal sacs ....... 48 

Interstitial sacs ...... 2 

Hemis magnse ...... i 

Infantile sacs ...... 5 


It is interesting to notice that the vaginal sac is more common on the 
right side than on the left in a proportion of 40 to 8. 

Contents of the Sac. Small intestine is the most frequent con- 
tent of the sac- On the right side, if the hernia is a large one, the 
caecum and appendix are often present ; we have found such in 56 
out of 1,000 cases. Omental contents are uncommon in children, 
because at an early age the omentum has not reached the degree of 
development which it assumes in later life. 

CLiyiCAL FEATUBES 

In certain cases the hernia is noticeable at birth, and some of the 
most extensive examples of the error come under this heading. In 
the ruajoritv, however, the hernia appears dming the second or third 
month : there may have been a spell of crying, and the original 
appearance of the swelling is dated from that time. The hernia reduces 
easily, often disappears spontaneously when crying or straining 
ceases, and a long interval of rime may elapse before it again becomes 
noticeable. A neglected case has a tendency to increase in size — the 
walls of the sac stretch, the natural openings of the abdominal wall 
become widened, and greater amounts of contents appear in the sac. 
The large hemis which contain a quantity of small intestine and 
possibly the cseum or sigmoid loop are associated with signs of intestmal 
derangement. There is constipation with intervals of diarrhoea, 
frequent colic, a loss of appetite, sickness, and a falling-ofi in weight. 
Some children show a good deal of irritahility and nervous derange- 
ment. In certain instances there are bladder symptoms, sucb as 
frequency of micturition or incontinence. Pain is not a common 
clinical feature as far as one is able to judge. In the majority of cases 
the existence of the swelling is the only clinical feature. 

PHYSICAL EXAAIIEATIOX 

It is important that a definite routine be followed in the examination 
of everv hernia case. The investigation be^ns with an examination 
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(6) In the majority of cases, it is xiobsibic to palpate a normal cord 
abo\ e the upper limit of the huellmg If tho liydrocclc extends 
through the external nng, this test will be inapplicable, but 
this jsrare 

(c) The swelling is movable both m the long axis and across the cord 

(d) The hjdrocele of the cord has a distinctive bcnsation on touch — 

it IS tense, smooth in outline, and fluctuation can be detected 
m it 

(c) The sweibng shows no impulse on coughing 

II LifOtna of ihe Cord 

At the inner side of the neck of the sac there is normally a small 
pedunculated collection of fat Under certain conditions this portion 
of fat enlarges and elongates, and extends along the cord in v ery much 
the same position as a hernia sac The following characteristics maj 
help to distmguish it, though its exact recognition may be extremelj 
difficult — 

(а) The swelling is constantly present 

(б) There is an absence of unpulso on coughmg 

(c) The swelling occupies a position on the inner side of tbo cord, and 
it may be possible to differentiate the cord from it 

III IntermitUnt Hydrocele of (lie Tunica vaginalis 

In a case of ordinary hydrocele there is very little Iikcliliood of 
a mistake ansmg, because the swelhng lies entirely below the examin 
ing Angers when the spermatic cord is grasped There is difficulty, 
however, m the case of the inlenniHent hydrocele, because, m addition 
to the hydrocele of the tunica vaginalis there is an mcomplcte closure 
of the processus vaginalis, tbo degree of patency being too small to 
permit of a herma, yet sufficient to allow fluid to pass from the abdom 
inal cavity into the tunica vagmalis There is a historj of an inter 
raittent sweUing, and on examining the cord an increase in its size 
13 detectable These two features at first sight would seem to suggest 
a hernia, but the following points indicate tho true nature of the 
condition — 

(a) It is obvious that whatever else exists a hjdrocele is present 

(b) The size of the hjdrocele varies from time to time, pouitmg to a 

conimumcation with the abdominal cavity 

(c) Though a thickened cord is demonstrable, its girth is never m- 

creased by tho presence of contents pas'ung mto it from abov e 

IV Undescended Testis 

An undescended testis may be mistaken for a hernia The mistake 
IS avoided by careful exammation of tho scrotum, but the surgeon 
13 aware that the majority of coses of undcscended test is are coinpb 
cated b> the presence of a pro panctal or superficial henna If an 
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external ring is suggestive of a hernia being in existence on that 
side. 

Examination of the canal is inadvisable in the child. No know- 
ledge of practical value is gained ; in fact, damage may be done if an 
attempt is made to introduce the finger into the canal. 

It is possible that during the course of the examination the hernia 
becomes more definite owing to contents passing into the sac. A 
further appreciation of its extent is then possible,' and the size will vary 
from the small compass of the bubonocele to the comparatively enor- 
mous area of the hernia magna which may actually envelop and 
obliterate the outline of the penis. 

If contents are present, an estimation is made of their possible 
nature — enterocele (intestine), or epiploicele (omentum) ; sometimes 
an appendix can be palpated among the contents of a large inguinal 
hernia. As the contents are reduced, such points as ease, difficulty, 
or incompleteness in reduction are noted. 

THE DIAGNOSIS OF INGUINAL HEENIA IN THE MALE 

There is rarely much difficulty in the actual diagnosis ; a reducible 
swelling which passes from above downwards and makes its appearance 
on the surface through the external ring is unlikely to be anything 
other than a hernia. The chief difficulty arises in those cases in which 
contents are not present in the sac at the time of examination. Under 
such conditions attention must be paid to the history, but too much 
importance should not be attributed to it, because in the lay mind 
any swelling in the inguinal region ranks as a ‘ rupture.’ As far as 
the physical examination is concerned the surgeon attaches import- 
ance to the investigation of the cord and the external rings. An 
enlarged cord is suggestive of a hernia sac being present among' its 
constituents, and, if comparison is possible with* a normal cord on the 
opposite side, the observation is peculiarly valuable. A patulous ring 
on the same side as the enlarged cord indicates that contents are fre- 
quently passing into the hernia sac. 

The Differential Diagnosis. There are certain conditions which 
may offer difficulty in so far as they are sometimes mistaken for 
inguinal hernia. 

I. Encysted Hydrocele of the Cord. 

A child presents a localized sweUmg in the hne of the spermatic 
cord, which is obviously incorporated with the cord, and is irreducible. 
Such a condition, indicative of a hydrocele of the cord, is frequently 
mistaken for an irreducible hernia. 

A case of this description has certain characteristics which suffice 
to distinguish it: — 

{a) The swelling is irreducible, yet there are none of the symptoms 
which are associated wth an irreducible herma. 
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lu reg-inl to tlie auu of coiisenotni, treatment it should be made 
clear to parents that tho method Iiaa cerfam Jumtatioiis It should 
be pomted out that m children o\er three months old the method does 
not hold out the prospeefc of euro— it leads to apposition of tho sac sur 
faces, but, imder any unusual mcrease of intra abdominal pressure, the 
herma is liable to reappear To secure any benefit, the truss treatment 
must be constantly followed, and great caro must bo exercised in the 
method of applying the truss 


Trusses 


Varielic^ and ^eiJiodj! of AppitcalioJi A ttcH fitting truss is the 
essential of an efficient conservatiao treatment, and therefore ne have 
to consider the various apphances which may be used 

The Worsted Truss During the first six months of hfo tho worsted 
truss 13 an excellent and efficient appliance It lias many advantages , 
it IS cheap and easily procurable, it docs not tend to produce excona 
tion of the tender skin of the baby, and, if properly apphed, it is as 
efficacious as a more compheated appliance 

The meOiod of xts application ts as jolhu’s a half skein of four 
ply white Berlin wool is procured The child is placed supine, and 
the herma is reduced , tho skem is hooked round the thumb of tho 
surgeon s left hand, and tho tip of the thumb is placed ov er the ring 
so as to prevent contents appearing m tho sac Tho other end of the 
skem 18 passed round the side on avhich the hernia exists underneath tho 
back and across the front of tho body to whero the thumb is resting 
over the ring The free end of the skein is now passed through tho 
loop Tthich IS being held m placo by the thumb, and the bunch of wool 
produced by the looping is carefully adjusted qv er tho external abdom 
inal ring, the thumb being removed when this is completed It is 
sometimes advised that, in addition to looping one end through tho 
other, an actual knot should be mode The free end is now passed 
under the leg, and fastened to the circular band at tho back 

The success of the method depends upon tho mtelhgcnco of tho 
mother, and the care with which she carries out instructions The truss 


should fit snugly, and it must bo worn night and day Wiienover it is 
to bo changed the child must he down, it should not bo rerooied 
while the child is strugghng or ciying, and while tJjo truss is out of 
position pressure with thumb or finger should bo maintained over tho 
est^al ring m order to prevent contents passing mto tho sac This 
ac especially should bo impressed on the mother — to permit contents 
to pass into the sac ou even a smglt, occasion will undo all tho benefit 
ot months of careful conservatism, and a treatment whjcli way Imvo 
been almost successful has to begin afresh 

A " ““ appIWDCo for uso m bob.cs 

A cmjukr rubber spooge, mcasunng 21 mebes ,n diamtttr and Ij 
mclics m depth, m fastened to a pieco of broad n ebbing baiidago Tho 
«bbn.g « so arranged that n-ien n. position tho »p®o„g“ 7alated 
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undescended testis is, present, careful examination of the inguinal 
swelling in reference to consistency and tenderness will disclose its 
nature. The tumour of a hernia is elastic and painless on pressure, 
while that of an undescended testicle is firm and tender. 

THE TREATMENT OF INGUINAL HERNIA 
Does a Natural Cure ever Occur? 

Where children are concerned this question is one of considerable 
importance. Many children are bom with a patent processus vaginalis, 
in whom it is demonstrable that an attempt at natural closure has pro- 
ceeded up to a certain point. The attempt is apparent in the area of 
thickened tissue which surrounds the hernia sac as a dense white ring. 
Such being the case, the question is asked — ^is it not possible so to 
arrange matters that the tendency to natural closure is encouraged for 
some months after birth ? Undoubtedly an affirmative answer should 
be given. If a hernia is detected at birth the adoption of certain 
precautions may lead to a post-natal closure of the sac, and a natural 
cure of the hernia. This point, however, must be made clear — ^suoh a 
possibility is only feasible during the first three months of fife. The 
steps which should be taken to encomage a natmal cm’e are as 
follows : — 

{a) The baby should be nursed with the head and upper body in 
a slightly dependent position — ^this applies especially to the position 
of cot or cradle. 

(6) Every care should be taken that no cause of excessive straining 
exists. Anything which leads to an increase of the intra-abdominal 
pressme will inevitably result in an opening up of the sac ; therefore 
attention should be paid to such errors as constipation, phimosis, 
balanitis, cough, or excessive crying. 

(c) A small worsted truss should be applied in the manner -to be 
described, the pad of the truss exerting constant pressure over the 
region of the external ring. 

The essential aim of these measures is that for a period of 
three months after birth every precaution is taken to ensure that no 
opening up of the hernia sac occurs. After this period has elapsed, 
if a recurrence of the hernia appears, no further hope of a natural cure 
need be entertained. 

Conservative Treatment or Operative Treatment ? 

There are probably few who would venture to contradict the state- 
ment that the operative treatment of hernia in children is extremely 
satisfactory. Yet there are certain conditions under which a conser- 
vative line of treatment is advisable. It is advisable — 

(1) During the first three months of life ; 

(2) Duriruj the period of ieethimj ; 

(3) If the child is a feeble diminutive infant. 
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accurately to the peh is along the bne winch tlio truss Mill follo« To 
penult removal uhile rctammg the correct outline, the tape should be 
m two portions, bemg interrupted in tho mid hue by a movable joint 
of strong stickuig-plaster 

The irconnff of the Truss Tlie parents are directed that the truss 
should only be applied when the liemia is fully reduced At the 
area where pressure is bemg exerted the skin is kept m good con 
dition by the apphcation once daily of methylated spirit and dusting 
powder When the tru-^s is removed, care must bo taken that no 
contents pass mto the sac, and as when the child is at stool there is a 
tendency for even the best-fittmg truss to be displaced upwards, care 
should be taken to readjust it after this event 

The question arises as to what is to be done when the child has a 
bath Babies and small children may be sponged while they lie on 
their backs, and during that tunc the hernia should be controlled 
With older children the question is more difficult , it is imwise to risk 
the romping which is inevitable at bathing time unless some means 
are taken to guard agamst contents appearing , at this time a uxiter 
proof celluloid spiral spring truss should bo used 

Children stand truss treatment badly , tho care which it entails 
becomes irksome and intolerable, and when school age is reached there 
are comparatively few children who can be persuaded to continue it 

The Operative Treatment 

At the present tuno the great majority of children who suffer from 
hernia are operated on The advantages of operation are obvious 
the method la simple, rapid, and safe , it is eminently satisfactory m so 
far as any tendency to recurrence 13 concerned, and all the irksomeness 
and mconvemcnce of truss treatment arc avoided In fact, one raaj 
saj that except where some strong contra indication exists, the ten 
dency at present is to urge that a radical cure be earned out in every 
case of mgumal hernia in the child 

Contra indications to Operation We hav e already mentioned 
tho mdications for conservative treatment Two of these are questions 
of the most suitable ago rather than contra indications , the third is 
tho only real bar to operation — tho operation should not be earned 
out if the child is suffenng from any general illness, or local infected 
condition 

The most suitable Time for Operation There are three periods in a 
child’s Ufo w hich are tho most suitable for the performance of the opera 
tion Tliej are — 

(!) Between tho third month and the time when teething begins 

(2) At the end of the second jear 

(3) Immediatclj before the child goes to school 

Tho reasons for choice of these penods are obvious up to the third 
month there IS the possibibtj of natunil closure of the processus , from 
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over the affected external ring. To the front of the webbing opposite 
the sponge a broad elastic tape is secured, which, passing through the 
perineum, is secured to the circular band behind. 

Other Varieties of Trusses. We believe that it is a mistake to employ 
a spring truss in the early years of life. To be efficacious the spring 
must have a certain degree of strength, and the constant pressure which 
it exerts leads to an atrophy of the thin abdominal muscles of the 
child. On several occasions we have seen a true ventral hernia develop 
in the situation of the external ring from the long-continued pressure 
of a spiral spring adder-headed truss. In the first six months of life 
we advise a worsted truss. If for any reason this is unsuitable, we 
recommend an inflatahle rubber truss. This appliance is comfortable 
and efficacious, but it has two disadvantages — ^it is expensive, and the 
rubber soon tends to stretch and perish. Rubber trusses may be worn 
until the end of the second year. Prom the second year onwards, we 
advise the use of a moc main truss. In this vanety there is no spiral 
spring, and the soft leather band around the waist produces no dis- 
comfort. Pressure on the ring is secured by means of a circular pad, 
a vertical spring, and a band. 

In children above the age of seven years a spiral spring truss may 
be worn with less risk than at an earlier age, but we believe that, if 
possible, this type of appliance should be avoided. If a spring truss is 
required, the t 3 q)e which most fully meets the requirements is the 
cross body or Hood truss. It consists of a pad with a metallic spring 
surrounding two-thirds of the pelvis, and supplied with a strap which 
completes the circumference by being buttoned to the pad. 

De Oarmo has modified and improved this truss by substituting 
for the steel spring one of German silver covered with hard rubber . 
this material is easily shaped, and it exerts a light but efficient pressure. 

Measuking eob a Tkuss and Genebad Dibections eob its Use. 
Instrument makers recognize a routine measurement, and, in ordering 
a truss, if personal fitting is impossible, the regulation plan should be 
carefully followed. The line extends from the spine of the pubis 
on the affected side midway between the crest of the ilium and the 
tip of the great trochanter, across the base of the sacrum, midway 
between the crest of the ilium and the tip of the great trochanter of the 
opposite side to end at the point of commencement. This measure- 
ment is supplied, indicating the side affected, and the type of truss which 
is desired. It is essential that the truss should be a well-fitting one- 
irritation and excoriation are intolerable to the child — no extra padding 
of the spring or pad should be permitted, and therefore accurate fitting 
is essential. 

Shaping the Truss. Where spring trusses are concerned it is essen- 
tial that the spring be accurately fitted to the child’s body ; only thus 
will excoriation be avoided when sufficient pressure is exerted to hold 
the hernia in place. The fitting is facilitated if an outline of the child’s 
body is first obtained by the use of a soft lead tape, which is moulded 
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tearing the deUcato spermatic plexus of veins There is one method 
by which the sac is easily secured Remembermg that the sac lies 
m the mtenor of the coid with tho vein on its antero lateral aspect, 
and tho vas deferens nith its vessels on the postero medial aspect, 
the cord with its coverings is stretched out m such a way that its antero 
lateral aspect is uppermost Arterj forceps apphed to opposite edges 
of the cord will secure this position, and the forceps bemg apphed as 
low down on the cord as possible, tho cord is stretched out m a fan shape, 
the handle of the fan bemg at the jiosition of the external nng An 
incision is now made mto tho coverings of tho cord along tho middle 
of the fan shaped area This mcision divides what there may be of 
tho external spermatic fascia and the entire thickness of the cremastenc 
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CzosUFo of the Cord 


fascia Tho latter retracts on division, and if the mcision has been 
planned correctly, the plexus of spermatic veins now comes into view 
It 13 important to realize that tho veins cannot jet ho separated, 
because they arc covered by the thm layer of mtemal spermatic 
fascia A further hght incision to one side of tho vems divides this 
covermg, and it is now possible to pick up tho veins, and, with blunt 
disseclmg forceps, to stnp them inwards together with the internal 
spermatic fascia The structure from which the vems are stripped is 
the herma sac The appreciation of this detail is essential if the 
qMration 18 to bo a satisfactory one. and to tho beginner its recognition 
will make all tho difference between success and failure Ih^Bao is 
now picked up m the forceps and its separation is begun The forceps 
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the sixth month until the end of the second year there are the dis- 
advantages of teething ; and the period before school age is chosen 
because if the child is to mix with other children and to indulge in 
their games, it is wise previously to correct the hernia error. 

The Operation 

Pre-operative Precautions. 

Precautions are taken as before all operations in children. If a 
phimosis is present a circumcision should be done and the wound 
healed before operation on the hernia is undertaken. There must be 
no point of excoriation or sepsis anywhere in the neighbourhood of the 
wound. The urine should be examined for the presence of acetone, 
and the appearances of these substances should be taken as an indication 
to delay operation until the error has been counteracted. 

The Operative Procedure. 

The operation which is performed on the child differs in certain 
important details from that which is carried out on the adult. The 
circumstances which modify the procedure in the case of the child are : 
(1) The error is a congenital one, a pre-formed sac is the cause of the 
hernia, (2) there is no weakness in the musculature of the inguinal 
canal, and (3) the length of the inguinal canal is so short that without 
opening up the canal to any extent it is possible by tension on the sac 
to bring the internal ring into view. In view of these peculiarities it 
IS never necessary to open up the inguinal canal of the child as it is 
in the adult. 

The operation which the majority of surgeons perform is based 
upon the method which was described many years ago by Mitchell 
Bankes of Liverpool. The procedure is as follows : a flat pillow is 
placed below the buttocks so as to slightly elevate the pelvis. An 
incision about 1 inch long is made over the situation of the external 
abdominal ring in the line of the cord. Bleeding occurs from two 
small vessels which are remarkably constant in their position, the 
superficial external iliac, and the superficial epigastric. The dis- 
section is deepened until the aponeurosis of the external oblique is 
exposed, the split in its fibres indicatmg the position of the external 
ring is defined, care being taken not to destroy the inter-columnar 
fibres which cross the divarication. Immediately above the ring 
the inguinal branch of the ilio-inguinal nerve may be exposed as 
it pierces the aponeurosis. The cord now comes into view as it appears 
on the surface at the lower end of the ring ; it is gently separated from 
its bed and lifted into the wound, and with a few touches of a sharp 
knife the edges of the external ring are more clearly defined. The 
.secret of a successful operation depends upon the isolation of the 
sac as it lies in the centre of the cord, and this should be done without 
much disturbance of the other constituents, and especially without 
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assured that it is as high as is necessary To tho inner side of the neck 
of the sac, a small dnerticulum of extra peritoneal fat may come into 
view This 13 detached by a dehcate stroke of the knife, and its 
separation is completed by stripping with a piece of gauze This step 
13 essential, as otherwise a small potential sao may remain 

IVhen the operator is satisfied that ho has reached as high a limit 
of separation of the sac as is possible, and has assured himself that no 
contents are present within the sac, Jio transfixes and hgatures the sac 
neck mth catgut The portion of the sac bej ond the ligature is cut 



Fia 411 — Operation for Badical Curo of Inguinal Hcrma 
Tba Mc lus Seen tutocit icw«rd» lo as to czj>os« U>s sssUeieicns wltb Its scoompanjing ^esscls 

away, and when the ligature is divided tho neck retracts through the 
abdominal wall to a position fiush with the panetal peritoneum It 
IS to secure this complete retraction that it is so important for the 
assistant to mauitain steady traction on the sac until the ligature is 
apphed and the sac removed Imperfect retraction will mean tho 
pereistence of a dimple at tho position of tho internal ring and the 
possible recurrence of tho hernia 

With removal of tho sac, tho essential steps of the operation aro 
concluded , it is the common practice, however, to msert one or more 
sutures so as to narrow tho external abdominal nng These sutures 
aro of catgut, and they are most convemently inserted with a ntcdlc- 
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■which grasps it should be held in the left hand, and, as the separation 
is proceeded with, the sac is gradually turned inwards towards the 
middle line until the posterior surface, with the vas deferens attached 
to it, is exposed to view. The vas with its accompanying artery is 
now separated. 

Having assured himself that the sac is empty, the operator grasps 
it in the bite of artery forceps at as low a level as possible, and divides 
it below the forceps. The lower portion, the fundus, is examined m 
order to ascertain whether it is funicular or vaginal in type. 


Surface of Sac 
Wall 



Pampiniform 
Plexus of Veins. 


Fio. 410 — Operation for Badical Curo of Inguinal Hernia. 

'Pile cord is held taut by forceps applied laterally — the coverings have been divided and the 
panipiiuforra plexus Is app.iront 


It is a mistake to attempt to remove in part or in whole the lower 
end of the sac. Its removal is associated with bleeding which may be 
difficult to arrest, and no harm is done by leaving it m situ. 

Attention is now paid to the upper end of the sac. An assistant 
holding the forceps, the sac is kept taut while the operator picks up 
ill turn the spermatic veins and the vas, and dissects them free from 
the sac to as high a level as possible. Particular care is demanded in 
separating the vas, as it is so easily divided by a misdirected incision. 
The assistant continuing to exert steady traction on the sac, the inferior 
epigastric vessels become apparent as they cross tlie inner side of the 
neck, and, if the parts are freed to this level the operator may be 
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almost certain to ensue The dressings are constantly wet with dis 
chafed urine, frequent changing is necessarj , and as a result sepsis 
frequently follows Now sepsis of a hernia wound is an exceedingly 
grave comphcation, and to avoid such a risk it is wiser in babies to 
leave the wound unprotected except for the apphcation of an anti 
septic paste or powder In the Edinburgh Children’s Hospital it has 



been the practice for a number of years past to smear o> er the fresh 
wound a paste composed as follows — 

Iodoform 

Bismuth subnitrate 

The components are thoroughly mixed m a sterile mortar, and the re 
suiting mixture 13 transferred to a receptacle which 13 filled with 1 m 
1,000 corrosive sublimate Tho paste is apphed to the wound surface 
as often as is nocessarj 


1 part 

2 parts 
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holder and round fistula needles rh j , 
position, each suture passes tWh ieeT 

SlJ’ ‘•‘0 oonjofaed tend™ “S'™*! Hgoment 
nng on the inner side. Care must f i ^ f, of the 

too tightly, or harmful pressure may 

^ may be exerted upon the cord. After 



Vasdelereus 


Veins 


" ‘‘“““"^tratlon, but W ‘h" T 

“0 regular teclinlc. 


, , - regular teclinlc. 

tne vesseE are figatured tJio at;>a 

of silkworm gut and Michel’s^pl”^^^ a mattress suture 


T/ie Dressing to he Applied. 

In children beyond the ane nf 

the dressing, sterile gauze, wool and^bln^*^^^ f difficulty about 

adult, but with babies, if the usual methodT 7 

method IS employed, disaster is 
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3 Scrotal haimatomo 

4 Torsion of the cord 

5 Postural hiematuna 

1 Sepsis This 13 a most unfortunate complication, and in jouiig 
mfants it may he a most serious one TIio infection rapidly spreads 
to the grom glands and into the scrotum , it raaj lead to sloughing 
of the testis on the affected aide, and not infrequently it has a fatal 
termination 

One of the most fertile causes of sepsis is the co\ enng of the henna 
wound of a joung infant Mith a quantity of dressing matcnal and 
wool Sepis 13 almost unknown if tho ‘ open ’ system is employ ed 
^Vhen sepsis occurs the wound must be freely opened up, and a 
moist antiseptic dressing applied 

2 In,ury to Bladder or Bond These com plications may occur 
I'hen the nock of a largo sac is transfixed If tho bouel is injured it is 
due to carelessness on the part of the operator, as it is a perfectly 
avoidable accident, bub injurj to the bladder may bo sustained o\cn 
if great care is taken The danger lies m mistaking the bladder wall 
for the collection of fat which normally bes at tho inner side of tho neck 
Tho accident is avoided by ensuring that the neck of tho sac is free 
from an extra saccular attachment before transfixion is carried out 
If the bowel is mjured a laparotomy must bo performed, and tho 
damaged loop found and repaired This comphcation is naturally a 
very senous one, associated with a high mortabty it will bo evidenced 
b) symptoms of obstruction, followed, in most cases, by the signs of a 
spreadmg peritonitis 

Injury to tho bladder uall is less senous it is evidenced by 
haimatuna and in certain cases by an extravasation of urmo mto the 
deeper parts of the Abound When the complication is recognized it 
IS at first treated by temporizing measures, tho bladder being dramed 
‘ per urethram ’ Certam cases recover without developmg any sign 
more serious than the hsematuria If there is extravasation of urine 
(and it almost certainly will be an extra pentoneal extravasation), it 
13 most efficiently treated by drainage through tho hernia wound The 
fi&tula does not persist for any length of tunc 

3 Scrotal Ilccmatoma It is exceedingly annoying to find that a 
largo post-operative hoimatoma has developed and has filled the scro 
turn on the affected side The comphcation encourages sepsis, and 
o\ en if this does not supervene, a long period of time elapses before the 
swellmg subsides The haimoirhago proceeds from the pampiniform 
plexus, and therefore eveiy care must be taken to arrest haemorrhage 
from this source during tho operation 

If tho ha^matoma is largo it is advisable to administer an anissthetio 
to open up tbo wound, and to clear out the clot 

4 Torsion of the Cord .Vftcr tho operation for henna tho surgeon 
sometimes finds that tho testis becomes swollen and cedematous to a 
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The Cot Arrangements. 

The cot upon which, the haby is to be nursed requires special pre- 
parations. A diaper is spread beneath the pelvis, and upon it the 
faeces are collected. A small cage is arranged over the child, and from 
its lower end a piece of sterile lint hangs down on to the front of the 
child’s thighs, so that when urination takes place the urine is caught by 
the cloth and soaking is prevented. The cloth is changed when wet. 
To each ankle a small padded clove hitch is attached, and fastened to 
the lower comers of the cot. The arms are slipped through slits in a 
broad chest band, the ends of which are pinned to the sheet. By this 
arrangement, while movements of the hands and forearms are per- 
mitted, the child cannot finger the wound. Around the lower edge of 



Fig 414. — ^The Technique of the Post-operative Care of a case of Inguinal 

Hernia. 

No dressing is applied, and the precautions tnken to prevent contact wth the wound are illustrated. 


the bed jacket or binder which the child wears, a sterile towel is pinned 
in case the edge should come in contact with the wound. 

If a routine such as this is followed, the post-operative treatment is 
comparatively easy, and even in the youngest child there is no risk 
of sepsis supervening. 

If a mattress stitch has been used it is removed in forty-eight hours ; 
ilichel’s clips are removed on the fourth day, sutures on the fifth 
or sixth day. 

Post-operative Complications. The operation is an emmently 
satisfactory one, and it is rarely that any post-operative complications 
occur. Certain of those included in the following list are almost 
hypothetical, their occurrence is so rare : — 

1. Sepsis. 

2. Injury to bladder or bowel. 
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through a narrow external rmgj and m tho largo old standing hernia, 
in which an extensive sao accommodates a quantity of omentum or 
intestine In this latter varietj^if tho henna is on tho right side with 
the cfflcum present in tho sac, ineducibility is a comparativ ely common 
event The complication 13 liable to occur in tho more uncommon 
types of sac — mterstitial, infantile, and henna magna 

One is accustomed to asenbo ceitam peculiarities to tho irreducible 
henna of the child which to some extent distuiguish it from the adult 
condition 

1 Even if mtestme is present m the sac the child may show no sign 

of an obstructive nature 

2 Reduction 13 practically alwajs possible if relaxation of the abdom 

mal musculature can bo secured 

3 Adhesions between sac and contents arc uncommon 

4 Irreducibihty rarely leads to strangulation of contents 

Treatment of an Irreducible Hernu 
As a rule it is wise to accept irrcducihihty as an mdication for opera 
tion Under the foUowmg conditions operation becomes imperative — 

(а) If efforts at reduction ha\o failed 

(б) If signs of mtestmal ob<:truction are present 

(c) If there is reason to suspect that strangulation ls ensuing 
td) I£ the sao is one of tho abnormal xancties m which a secondary 
diverticulum exists 

A small irreducible hernia 13 more dangerous than a large one, because 
it 18 more hable to undergo strangulation 

In the absence of indications demandmg operation, a conservatii e 
hne of treatment may be followed In babies and j oung children a 
general anaesthetic should bo administered m order to ensure complete 
muscular relaxation Attempts at reduction while the child is crymg 
and stnigglmg are certam to end in failure, and in man> cases harm is 
done to contents by the force which has been exerted If, m spite of 
anaesthesia, irreducibihty persists, operation becomes imperatne 
In attempting reduction, the contents which occupy the posterior 
part of tho sac are returned first, and reduction, is proceeded with 
from the posterior to the antenor part This is but the apphcation of 
the rule that tho contents last i»roIapsed should be returned first 
Spitzj recommends a method of taxis which he has found of great 
\alue Tlio patient i«» placed in a warm bath and light narcosis is 
induced with ether Liftmg tho patient by the legs and allowing the 
body to hang the scrotum is pulled taut and an attempt is made to 
8hah.o tho contents of tho sac back mto the abdommal cavitj Tins 
l)osition favours the co-opcration of all the natural forces — the rehef 
0 congestion tho influence of gravity, tho pull of the mesentcrj , and 
a ovc all it has the advantage that it renders unnecessary any direct 
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mucli greater extent than is explicable by simple manipulation of the 
parts. He is further distressed to find that the enlarged testis passes 
on to atrophy of the organ. The explanation is simple — the swelling 
is the result of an artificial torsion of the cord. When the hernia sac 
has been separated the testis has prolapsed from the scrotum ; in the 
subsequent manipulation the cord has become twisted, and when the 
testis is finally returned to the scrotum an additional twist is added. 
A true torsion has been artificially induced. 

A somewhat similar swelling of the testis and epididymis occurs 
if the external abdominal ring is narrowed too much by sutures. In 
both cases knowledge of the possibility of the complication will lead 
to its avoidance. 

5. Postural Hcematuria. This complication has been alluded to 
before. It is more liable to occur after operation for hernia than after 
many other procedures, because the child is kept so rigidly in the supine 
position. It is important to remember the possibility of its occurrence, 
or the hsematuria may be ascribed to an operative injury of the bladder. 

No special treatment is indicated. Quantities of bland fluids are 
given by the mouth, and, as soon as possible, the patient is allowed to 
relinquish the supine position. 

Results of the Operation. Erom whatever standpoint it is 
judged the operation must rank as one of the most satisfactory in 
surgery. The mortality is extremely low. In the last 1,000 operations 
performed at the Edinburgh Children’s Hospital there were three 
deaths. The following table shows the causes of the mortality ; — 

Mortality in 1,000 Gases : — 

Broncho-pneumonia .... 2 cases 

Convulsions . . ... 1 case 

If judged from the point of view of recurrence the results are equally 
good. If the hernia sac is properly isolated and secured, recurrence 
is practically unknown. The only instances which the author has 
seen have been examples of strangulated hernia in yormg babies. The 
original operation demanded division of muscles in order to relieve 
the strangulation, and several of these cases required subsequent 
operation on account of a small acquired secondary hernia. 

The Complications of Inguinal Hernia 

When one considers how common inguinal hernia is in children 
it is remarkable how rarely one meets with complications of the con- 
dition. Sooner or later, however, the clinician meets with one or 
other of three complications — irreducibility of contents, strangulation 
of contents, and tuberculosis of the hernial sac. 

Irreducibility. There are two varieties of hernia in which irre- 
ducibility is liable to occur — in the smaU hernia which is appearing 
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ring 13 now divided from without inwards, every caro being taken to 
avoid injury to the sac at thia level A tear m this situation tends to 
spread upwards, and it maj bo exceedingly difficult subsequently to 
repair the defect It is well to divide the constriction upon a director 
inserted between the sac wall and tho muscular aponeurosis The 
division of the muscle should be as limited as possible m order to mini 
mize the damage to the inguinal canal Wiilo the constnetmg tissue is 
being divided, control should bemaintamcd over tho prolapsed bowel , 
It is an unpleasant cxpenence to expose a loop of questionable \ labihty , 
and to find it disappear into the abdomen before one has had an oppor 
tunity of satisfymg oneself of its condition In many cases a con 
stnction in the form of a fibrous nng is found to exist in the sac wall 
this impediment is divided or stretched from within the sac lumen 
A\'e hav e already indicated how rare is tho occurrence of necrosis of 
the bowel wall It may be that there are localized areas of suspicious 
vitahty, and these are invagmated by a circular or Lembert suture 
If a loop of bowel is m such a condition that its viabihty is a matter 
of grave doubt, one is naturally faced with the question of carrying 
out resection, but, m view of the fact that the mortality from this pro 
cedure m children is considerable, it is better, if the least doubt exists, 
to give the bowel tho benefit of that doubt and to return it withm the 
abdomen ^Vhen replaced m its natural surroundings the most doubt 
ful bowel wall often makes a remarkable recovery If extensive and 
undoubted gangrene is present, immediate resection is preferable to an 
neterostomy 


TuBEncuLOsis OF THE Hebnia Sac 


In the presence of tuberculous peritonitis, or ev en mdependent of 
tins condition, it may happen that tuberculous disease affects tlie 
pentoneura of the processus vaginalis Clmically the condition is 
evidenced by an unusual degree of thickening of the sac wall, and by 
the presence of fluid — ^free or encysted — witbm the sac 

When exposed, the mtenor of the sac wall is found to be studded 
W'lth plaques and tubercles, the tuberculous nature of w hich is rev ealed 
by microscopical exammation Tlic condition is one of considerable 
cUmcal importance , it suggests an abdominal lesion which may pre 
V louslv hav e been ov erlooked the thickened sac may be confused w ith 
the complications of irreducibihty or of strangulation, and it is tlie 
only variety of juvenile henua which is likely to show adhesion betw cen 
sac walls and contents 


When the condition is met with, operation should be recommended 
for the reasons that the disease may spread to tlie testis, epididymis, 
and even to tho tissues of tho scrotum, and that eventually the hernia 
contents will become irreducible 


The operation is similar to that performed for uncompheated henua 
Separation of the sac may bo difficult and every tuberculous sac 
6 ould be opened m case adherent contents are present The neck of 
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pressure on the contents. If reduction has been secured, precautions 
are taken that contents do not again prolapse, and for this purpose 
the application of a large sponge truss is the best procedure. 

If reduction under anaesthesia has failed, and until arrangements 
are made for an operation to be carried out, the child should be returned 
to bed. The foot of the bed is well elevated, a large warm soothmg 
fomentation is applied over the tumour, and the child is given a dose of 
chloral and bromide mixture. 

Strangulation. It is fortunate that true strangulation is exceed- 
ingly rare in children. Estoei ^ instituted an elaborate enq^udry into 
the matter, and after consulting hospital records at Basle, Prague, 
Breslau, Vienna, Krakau, Erankfort, Amsterdam, Berne and Gottin- 
gen, he found that among 139,000 examples of hernia in children 
there was not a single record of herniotomy having been done for 
strangulation. 

In an analysis of 10,000 cases at the Edinburgh Children’s Hospital 
there was no instance of complete strangulation and resulting gangi’ene 
of a loop of intestine, such as is met with in the adult. Out of the total 
series there were fourteen cases of irreducible hernia in which there was 
sufficient interference with the blood supply of the contents to justify 
the qualification of strangulation, but even in themost extreme instances 
the vascular change had resulted in locahzed patches of necrosis, and 
these were at points such as the external ring, where unusual pressure 
had been exerted. It is rarely indeed that the necrosis is so extensive 
as to caU for resection of the prolapsed bowel. 

It has been our experience that strangulation of the juvenile herniiB 
is most common in the first year of life. Out of fourteen cases thirteen 
occurred during the first year, the only exception being in a child of 1-1 
years, and moreover ten of the cases occurred during the first six months 
of life. We believe that the early incidence of the complication is 
related to the attempt at natural closure of the processus vaginalis. 
The fibrous ring, the local evidence of the attempt, is the constricting 
factor which produces the strangulation. 

Trbatjient of a Stbangulated Hernia 

On the occurrence of this complication, operation is obviously im- 
perative. In children the operation has certain distinctive features. 
Atropin is administered beforehand, and gas and oxygen is the anojs- 
thetic of choice. If there has been vomiting, the stomach should be 
washed out and the lower bowel emptied by a small simple enema. 
The usual hernia incision is deepened until the external ring is exposed. 
Through it the hernia, incorporated with the tissues of the cord, pro- 
trudes. The sac is isolated as in the method previously described, 
its lumen is opened, and the contents brought into view. The con- 
striction which exists at the situation of the external abdominal 

1 Revue de Chinirgte , 1902, vol 140, p. 3C0C. 
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it j of the Fallopian tube , it la therefore npparent that tension on the 
ovano pelvic hgament Mill tend to produce the prolapse of ovary and 
tube as contents of the sac If the hernia is a large one, the bod> of 
the uterus may become one of the contents 

In nghfc sided female hernia, the csecum and appendix may occupy 
the sac, and for this too there is a developmental explanation The 
upper reflection of the common urogenital mesenttry is related to the 
cKcum, while below it is attached to the upper pole of the ov ary and 
the outer end of the Fallopian tube Part of this common mesentery 
becomes the ovano pclv ic ligament, and if this structure retains its 
connection with the c«cum it may affect it in the same way as it does 
the ovary 

DISTINCTIVE POINTS IN THE CLINICAL FE ITVRES 

If the ovary is present in the sac both local and general disturb 
ances are noted Locally there is hyper sensitiveness and pain, this 
18 more especially the case where the ovary becomes ixreducible, as it 
readily does Generally the female child may suffer from attacks of 
vomiting and imtabilit^, which are only to be explained bythe aym 
pathetic disturbances associated with the congestion and irritation of 
the prolapsed ovary The rarity of intestine as a content makes 
strangulation m the ordinary sense of the term \ cry rare 

SPECIAL POINTS IN DIAOLOS2S 

In female children there are throe conditions which resemble 
inguinal hernia — 

1 Hjdrocele of the canal of Nuck 

2 Enlarged ingumal glands 

3 Femoral hernia 

1 A hjdrocele of the canal of Nuck resembles an irreducible 
hernia in which the ovary forms the contents, and it may be impossible 
to differentiate between tbe two The hydrocele, however, is coni 
pletely irreducible, tbere is absence of tenderness, while it has a sensa 
tion of fluctuation on palpation 

2 Enlarged glands may be excluded because of their position and 
the history with which they are associated 

3 Femoral hernia is excluded because of its relationship to the 
spme of the pubis , the neck of the femoral sac hea external to and at a 
lower level than, the spine 

PECULIARITIES OF TREATMENT 

Exactly the same principles guide one as have been detailed 
m the account of male hemi® Tho operation is of course distinctive 
There la sometimes difficultj m isolatmg the sac, as tbe landmark 
o! tho cord is absent, and the round hgament maj be indefinite it 
18 therefore advisable to begm by defimng the external ring When 
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the sac after ligature should be treated with pure carbolic in order to 
prevent tuberculous infection of the operation wound. 


INGUINAL HERNIA IN THE FEMALE 

The occurrence of inguinal hernia in the female child is, relatively 
speaking, infrequent. The explanation of this is apparent. The 
ovary is an intra-abdominal organ, and the processus vaginahs 
is therefore not the distinctive structure which it is in the male ; in 
other words, a pre-formed sac does not exist with the same constancy as 
it does in the male child. The proportional incidence of hernia in males 
and females is about 20 to 1. 

SURGICAL ANATOMY 

The canal of Nuck is the analogue of the inguinal canal in the male ; 
it transmits the round ligament of the uterus and a branch of the 
uterine artery. 

The genital gland (ovary), together with its hgaments, descends 
during the growth of the emb 3 U’o. It arises in the lumbar region by 
the side of the vertebral column, but in the last weeks of uterine hfe 
it comes to lie in the iliac fossa above the pelvic brim. Immediately 
before puberty the ovary descends into the true pelvis to assume its 
final adult position. During the period of its active descent a process 
of peritoneum, the analogue of the processus vaginalis in the male, 
descends in a certain proportion of cases along the inguinal canal 
in company with the round hgament. This process of peritoneum, 
if unclosed, becomes the pre-formed hernia sac, or, if imperfectly 
occluded, it may form the hydrocele of the canal of Nuck. 

DISTINCTIVE POINTS IN PATHOLOGY 

In every instance the sac is of a simple pear shape ; it rarely 
attains any great size. It hes on the ventral surface of the round 
ligament, so that the fibres of the latter are stretched out on its postero- 
lateral surface. It possesses coverings derived from the muscular 
strata through which it passes, but these are incapable of differentia- 
tion. The branch of the uterine artery which accompanies the round 
ligament runs on the posterior surface of the sac, and it is a point of 
practical importance that, if this vessel is injured at the neck of the 
sac, the bleeding which ensues may be exceedingly difficult to arrest. 
The vessel retracts into the extra-peritoneal tissues, and several cases 
of fatal haemorrhage have been recorded from the accident. 

The ovary is the most common content of the female sac, and for 
this there is an anatomical reason. If a hernia sac is present, the 
migration dowmvards of the peritoneum displaces the outer attachment 
of the ovario-pelvic ligament. Now, the central attachment of this 
ligament is to the upper pole of the ovary, and indirectly to the extrem- 
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T/ic third t’oneiy, if uncompbcatcd by an oblifiue hernia, is treated 
by conservative measures Truss treatment is advised, anti rachitic 
measures are instituted, efforts are made to develop the abdominal 
musculature, and the abdominal distention is counteracted by the 
administration of charcoal 

If an oblique hernia is present in addition, it is \?ise to advise opera 
tion, as the tendency is for Iho rupture to increase in size 


FEMORAL HERNIA 

In contrast to mguinal hernia, the occurrence of the femoral vanety 
IS rare Out of the last 1,000 cases of hernia, scien ivcrc examples of 
the femoral typo The sex incidence, which is so constant m tho adult, 
js mamtamed m relation to the child , we haio never met with an 
instance of the error in a male child 

ETioWQ'i We have no doubt that a pre formed sac exists in these 
cases We hav e obseired a femoral henua of considerable size m a 
baby four months old, and from the anatomical characters of the sao 
in tins case we are convmced of the congemtal ongm 

Tmb Anatojii and pATKOLooy of the error is exactly similar to 
that met with m adults 

Ibo common content of the '»c is omentum, and there is tho 
same liabihty to strangulation as is met with in the adult 

Peculiar Clinical Features Several observers have drawn 
attention to the fact that children complam of pam in femoral hernia 
to a greater extent than thc> do in the inguinal variety Proximity 
of tho sac to various superficial nerves probably explains this feature 
Sometimes the presence of the berma in a sensitive child interferes with 
walking, and the author has seen several cases in which a limp w as due 
to tho presence of a femoral henna 

The Diao>osis of Femoral Hernia in Childeen The absence 
in tho child of an excessive amount of fat and the ease w ith which parts 
can be palpated usually makes the diagnosis of femoral hernia easy 
It 13 important to recognize the relationship of the neck of the sac to 
the spme of tho pubis — the neck hes below and to the outer side This 
relationship 13 sufficient to distinguish between tho inguinal and 
femoral varieties Enlarged glands in the groin of the child may 
closely simulate femoral henna, but careful palpation of the swelling 
will demonstrate that tho former is a firm irreducible tumour without 
any true impulse on coughing or strammg 

The Treatment op Femoral Hernia in Children For two 
reasons operative treatment is more urgently demanded m femoral 
hernia than m ingumal These are tho Uabihty to strangulatioa, 
and the difficultj which there is in properly adjustmg a femoral truss 
in tho child 
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tile sac has been recognized, the question arises whether it is to he 
isolated from the round ligament or whether both structures are to he 
dealt with together. Our practice has been to separate the sac as 
completely as possible from its coverings and from the round liga- 
ment ; we believe that by doing so a more efficient radical cure is 
obtained. When the neck of the sac is defined, care should be taken 
to secure the vessel to which allusion has already been made. In 
other respects the operation and after-treatment are similar to that 
described for male hernia. 


DIRECT INGUINAL HERNIA 

This condition is so rare that only brief consideration need be given 
to one or two distinctive facts in regard to it. In children there are 
three types of hernia to which the qualification of ’ direct ’ may be 
applied : — 

1. That in which there is a pre-formed or congenital sac which passes 

between the fibres of the conjoined tendon and appears on the 
surface through the external ring — ^this t 3 q)e is extremely rare. 
It is supposed to originate from the fossa which naturally exists 
between the uiferior epigastric umbilical and the obliterated 
arteries. 

2. Cases m which there is a congenital absence of the lower fibres of 

the conjoined tendon, and, through the weak space which thus 
exists, a direct inguinal hernia of acquired origin develops. An 
extroversion of the bladder is usually accompanied by a hernia 
of this type. 

3. In flabby and rachitic children, a direct hernia may occirr winch 

closely resembles a similar condition in the adult. There is a 
bulging forwards through the posterior wall of the inguinal 
canal, internal to the epigastric vessels. This variety is some- 
times combined with a small funicular sac, and in these eases 
the oblique depression formed by the line of the inferior epi- 
gastric vessels appears to divide a single hernia into two 
divisions. 

TEE TREATMENT OF DIRECT HERNIA 
The first variety calls for no special remarks ; the pre-formed sac 
is ligatured as in the oblique tjqje. 

The second variety — that met with in extroversion of the bladder 
— is a difficult problem on accoimt of the imperfect development of 
the lower fibres of the conjoined tendon. It may be possible to mobilize 
the internal oblique sufficiently to stitch it to the upper surface of the 
inguinal ligament (for the operation which one desires to perform is 
gimil nr to that of the Bassini operation in the adult), but, if this should 
prove impossible, a flap is reflected from the anterior surface of the 
rectus muscle so as to fiU the gap. 
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UMBILICAL HERNIA 

Varieties From the clmical standpoint tuo varieties of umbilical 
berma are met with in children — 

(1) The coiigemtal umhihcal hernia 

(2) The postnatal hernia which develops subsequent to the bgature 

of the cord at birth 

The ongin, ol irue al features and treatment of these varieties are 
so distinctive that sepatate consideration, must be given to each 

The Congenital Umbilical Hernia 
When at the birth of the child it is found that a greater or less 
amount of the abdominal viscera w protruding through the region, of 



Fig 415 — Coogenital Hernia mlo the Uinbdical Coni (New bom baby) 

The aac coDtalm a quealllf of smell lotestiae esd e portioa of the liter 

the umbihcus into the substance of the umbihcal cord, the condition 
18 accurately defined as a con<)enila{ itm&ihcol Aemta 

The OBiGiif op the Hernia If the anterior abdominal wall of 
a seven weeks’ embryo is csamined, a good appreciation is obtamed of 
the ongm of the different types of umbihcal herma The centre 
of the lower half of the antenor abdommal wall is occupied by the 
umbilical cord and its associated structures In comparison with 
later Ufo the relativ e size of the cord to the body w all is v ery great, for 
at this period (seven weeks) it occupies rather less than half the space 
between the supra sternal region and the symphisis pubis Above 
the umbihcal cord there is a triangular space, the primitive linea 
alba, bounded below by the umbihcal cord, laterally bj the recti 
muscles, above by the low erportion of the pectorals, and by the develop 
mg sternum 

Withm the umbihcal cord there hes the vitello mtestmal duct, 
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^\hite band of fibrous tissue The walls of the sac are often so thin 
and translucent that an idea can be obtained of the nature of the con 
tents before the sac is opened Small mtestine is a constant content, 
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which connects the yolk sac with the intestine (the ileum). Previous 
to the sixth week of development a U-shaped loop of intestine derived 
from the mid-gut is l 3 dng in an extra-abdominal position, being situated 
in a funnel-shaped cavity, the umbilical coelom, Avithin the umbilical end 
of the cord. 

In the light of these developmental facts it is easy to understand 
that there are at least three ways in which an umbilical hernia may 
arise : — 

A. The umbilical coelom may persist and retain within its cavity a 

portion of intestine, either alone or in conjunction mth one or 
more viscera with which the intestine is related. 

B. The umbilical coelom may close imperfectly, leaving a small pro- 

trusion of peritoneum at the umbilical end of the cord. 

C. There may he an error in closure of the foetal linea alba, the trian- 

gular space above the umbilical cord. 



Fig. 416 — Hernia into the Umbilical Cord (Exomphalos) (new-born Baby). 

The first-mentioned possibility (A) is the cause of congenital 
umbilical hernia. There is a persistence of the umbilical coelom, with 
retention within its cavity of certain of the abdominal viscera, and if 
this error exists in any marked degree it is accompanied by the third 
error (0), an imperfect fusion of the supra-umbilical linea alba. 

The Pathology of the Congenital Umbilical Hernia. At 
the umbilical end of the cord there is a cone-shaped or circular enlarge- 
ment of varied size, the base of the cone being continuous with the 
tissues of the abdominal wall. The walls of the cone are composed 
of thinned- out Wharton’s jelly of a blue translucent character, and 
at the line of junction of the cord and the abdominal wall there is a 
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In tho cases which ha\ c como under our oivn observ ation, wo ha\ e 
found it sufficient after reduction of contents to close the abdominal 
defect with through and through silkworm gut sutures guarded super 
ficially with rubber to prevent cutting into the thm abdominal uall of 
the newborn child It is usually necessary to trim the umbilical 
edges before the sutures are inserted After closure, taped plasters 
are appbed over the dressmg in order to reduce tho tension while 
the wound is healing 

Results or the Operation It is surprising hon well a newborn 


child stands what is essentially a 
severe operation Our experience has 
been that if redaction of contents is 
possible without much manipulation 
and without amputation of parts, the 
majonty of children recover 

The Post-natal Umbilical Hernia 

This variety of umbilical hernia is 
common, and, if importance is to be 
judged by tho ratio of its occurrence, 
it comes next m order after ingumal 
henna It is the small saccular pro 
trusion which appears in the region of 
the umbihcus, and becomes apparent 
soon after birth 

The Explanation of its Appear- 
ance A direct factor exists m so far 
as there is a weak area through which 
the saccular protrusion of pentoncum 
occurs , there ate secondary factors 
which encourage or onginate the pro- 
trusion 

TAe direct factor mcludes two pos 
sibihties — cither the persistence of a 
small protrusion of the umbilical 
cmlom or the unjicrfect closure of the 
embryonic Imea alba immediately 
above tho umbihcus If the second 



iio 419 — Congenital double 
Ingiimal Hernia with largo 
congenital Umbilical Hernia 
(Uab} aged G months) 


possibihty 13 the responsible feature it would be more correct to 
speak of tho condition as a 'ventral hernia, though its relationship 
to the umbilicus is so dose that it is alwaj s described as an umbilical 
erma As a matter of fact the deficiency in the Imea alba is the most 
common cause of tho post-natal umbihcal hernia, only a comparativ ely 
proportion bemg due to tho imperfect closure of tho umbilical 
cm om In an early case a careful climcal evammation w ill enable one 
o (^tmguish between tho two possible origins, for a true early direct 
cm om henua is situated m tho centre of tho umbilicus, while that 
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possible, and at the same time the operator will observe that the 
rotation of the intestinal loop has been arrested, A patent urachus is 
present in many of these cases. 

Clinical Features. The physical appearances of the hernia are 
striking. The umbilical cord is greatly increased in girth at its foetal 
attachment, and it is apparent that within the enlargement there is a 
considerable prolapse of the child’s viscera. Partial reduction of con- 
tents is usually possible, but the persistence of the vitello-intestinal 
duct generally renders complete reduction impossible ; sometimes the 
actual size of the prolapsed viscus (liver) is a sufficient impediment to 



Fig 418. — Congenital Hernia into the Umbilical Cord (new-born Baby) 

Several coils of small intestine, and a portion of cfficuin are apparent through the 

thin-wallcd sac. 


reduction. As a rule, signs of obstruction appear soon after birth, 
and the more extreme forms of congenital umbilical hernia are rarely 
compatible with prolonged post-natal existence. 

Treatment. Operative reduction of the prolapse and closure of 
the defect is the only satisfactory line of treatment, and this should be 
attempted as soon as possible after birth. Ordinary taxis is not advis- 
able ; it is frequently unsuccessful, and, in any case, operation is neces- 
sary in order to close the defect in the abdominal wall. 

No definite plan of operation need be laid down, the method must 
be adapted to the condition which is found. Essentially, however, the 
procedure wdl consist in incision of the sac, separation and reduction 
of the contents, and closure of the abdominal wall. 
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sc\eral circular pieces of broad adhesive strapping The method is 
certainly efficient in so far as it prevents contents from entenng tlio 
sac, while the sac •ualls are kept in contact 

There are difficulties, howe\cr It is not an easy method in fat 
children there is probably a good deal of discomfort, and, unless the 
strapping is changed frequently, the skin becomes excoriated, and the 
need for frequent changing robs the method of much of its efficiency 
(6) The A’pplication of a Pad or Truss Where the majority of 
patients are concerned no application is more efficient than a penny, 
or a piece of lead or alumimum of the same size, covered ivith hnt and 
secured over the umbilicus unth circular turns of adhesive strapping 
The application is made while the child is quiet and lying on its back 
The contents of the hernia arc fully reduced, and the pad is accurately 
adjusted — the umbihcus should be carefully cleansed and powdered 
before the pad is apphed The mother is instructed that success 
depends upon the possibility of keeping the sac empty for a pro 
longed period of time If occlusion can be guaranteed for a period of 
from iour to 6ix montba there is every prospect of a natural cure 
Several types of spring trusses and rubber belts arc sold for tho 
treatment of the condition, but none of them is so efficient as the method 
of the pad and sticking plaster A special warning must be given 
against tho use of any truss or pad which is Btted with a small pro 
jection intended to fit into the hernia opening The manufacturers 
claim that this addition holds tho pad in place, but it is obvious that 
while it may do so, it also certainly prevents closure of the abdominal 
defect 

2 The Afethod of Subcutaneous Ligature of the Sac Neck 
There is a certam proportion of coses m which for some reason truss 
treatment is inadvisable, and yet the condition is not sufficiently 
established to justify a radical operation For these cases the method 
of subcutaneous bgaturo offers an excellent line of treatment 

Indications and Contra indications It is essential that tho ring 
should not be larger than to admit the tip of tho mdex finger, a smaller 
size 13 an advantage, but any increase above this scale clmimishes the 
likelihood of a good result the size of the sac does not matter It is 
obvious that the contents of tho sac must be completely reducible 
The Technique A piece of solid elastic cord, one sixteenth of an 
mch m diameter, is used as a bgaturo (if this matenal cannot be ob 
tamed a piece of stout catgut docs equally well) The contents of the 
sac having been reduced, the fundus of the sac is grasped m forceps and 
lifted upwards from the abdominal wall Three small eqm distant 
mcisions are now made around tho penphery of the sac neck Each 
^ 6°®® down to the sac wall 

\> ith a small blunt dissector tho three equidistant incisions are con 
nccted by a subcutaneous tunnel wluch runs as closely as possible to 
0 sac nock Along the tunnel the elastic cord is threaded, its begin 
iimg and its end appearing through the same mcision iUter ascer 
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which, is due to the linea alba error appears immediately but distinctly 
above the umbilicus. 

The secondary factors may be grouped as those which increase intra- 
abdominal pressure or those which lead to an imperfect support of 
the abdominal wall after bkth. The common secondary factors 
therefore are straining, flatulent distention of the intestine, imperfect 
support of the abdominal wall by the binder, ligature of the cord at an 
improper level, and septic infection or sloughing of the cord. 

Pathological Chaeactebistics. The sac is roughly circular in - 
shape. The fundus is very often adherent to the skin, and -the peri- 
toneum may be adherent to the parietes at the neck of the sac — the 
latter possibility has an important bearing on the question of operative 
treatment. Omentum or small intestine are the usual contents ; they 
are rarely adherent to the sac wall. 

Clinical Exaiiination. The position of the sac should be recog- 
nized in case it be mistaken for an epigastric hernia. The size of 
the ring is tested with the fingers, and the irreducibility or otherwise 
of the contents is noted. These facts are of importance in guiding the 
eventual line of treatment. 

The clinical examination will include the investigation of any 
secondary etiological feature which may be found to exist. 

The Diagnosis. It is unlikely that an umbilical hernia will be 
confused with any other condition. The observer must be careful not 
to confuse it with the epigastric hernia, which has an entirely different 
origin. It is possible that umbilical cysts and tumours may be a source 
of confusion. 


TIiEAT3IUNT 

There are three ways in which this variety of hernia may be treated, 
and under various conditions, each method has special indications. 
The methods are : — 

1. Mechanical occlusion of the hernia sac. 

2. Subcutaneous ligature of the sac neck. 

3. Radical cure. 

1. Mechanical Occlusion of the Sac. By this method we mean 
the application of a pad or some other contrivance which prevents con- 
tents entering the sac, so that a natural closure may be induced. The 
method is indicated in children below the age of six months, and in 
those cases in which the ring is so small that it does not admit the tip 
of the little finger. The method is only applicable if the contents are 
capable of reduction. Various ways of carrying out this method of 
treatment are in use. 

(a) Inversion of the Abdominal Wall. The skin is well powdered 
with talc or French chalk. The middle fine of the abdomen is inverted, 
and, while it is held in this position by an assistant, it is so secured by 
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(about J inch) It is then transfixed and hgatured, or closed with a 
catgut suture The circular nng m the muscular aponeurosis is then 
converted mto a transverse sht by makmg a small mcision at the centre 
of each lateral margm Sutures of strong chromic catgut are mserted 
so as to produce an overlappmg of the nng margins (now upper and 
lower) The operator can choose whether the upper edge overlaps the 
lower or vice lersa — the former is the more natural position The 
operation is completed by uniting the free edge of the overlappmg 
flap to the imderlymg abdommal wall 

After treatment The operation calls for considerable care m 
after treatment The child is kept from fretting by the admmistration 
of chloral or bromide or some other sedativ e He is nursed m the supme 
position for three weeks, and for six or eight weeks after the operation 
he contmues to wear a firm pad and bandage over the position of the 
hernia 


EPIGASTRIC HERNIA 

A small protrusion of extra peritoneal fat in the supra umbilical 
region and close to the mid>lme is spoken of as an epigastric hernia A 
vanety is met with m children which is distmct from the adult type 
Fatuolooy As far as abdommal hemife are concerned tho condi 
tion 13 imK^ue m so far as no true sac exists The pathology is a curious 
one The herma is a protrusion of extra peritoneal fat, and the pro 
trubion occurs by the aide of a blood vessel, generally one of tho per 
foratmg branches from the epigastric vessels If the small peduncu- 
lated process of fat is dissected no sac of peritoneum is found to be 
present 

The exact nature of the ongm is obscure , it is difficult to see how the 
herma can he explamed as an acquired condition — it is more probable 
that it 18 a congemtal error, the protrusion havmg occurred coincident 
with the original formation of the blood vessel which accompanies it 
Clinical Features Considenng how small the liemia is, and 
that it contains no sac and therefore no contents, it is surpnsmg 
to discover that the condition is often accompamed by well marked 
clmical features Pam is complained of, the swelhng is sensitive and 
tender to pressure, and after exammation of the swelhng or sometimes 
independent of this, there are attacks of nausea and vomitmg The 
symptoms are out of proportion to the pathological condition which 
exists and their presence and mtensity can only be explained by 
reflex nerve irritation 

Treatment If the swelling is not givmg rise to symptoms there 
IS no mdication to advise treatment If pam is present it is aggravated 
y the presence of the clothes, especially m girls, and when attention 
las been directed to the swellii^ by a symptom the vanous clmical 
eatures seem to be exaggerated Therefore, if the swellmg is defi 
mtely painful, it is wise to advise operative treatment Conservative 
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taining by palpation that the sac is empty, the elastic ligature is 
tightened, and it is secured in this position by tying a silk ligature 
around the ends. A simple dry dressing is applied. The elastic cord 
is kept in situ for four or five days, the silk ligature is then cut and the 
elastic cord removed. The constricting action of the elastic cord has 
been sufficient to induce a plastic and adhesive change at the neck of 
the sac, and a cure of the hernia follows. 

The method is an exceedingly simple one. We have performed the 
operation in several hundred cases, and there has been no instance of 
recurrence. 

There are three special points to be observed in connection with the 
operation : — 

(1) The ring must not be too large. 

(2) The contents must be completely reduced. 

(3) The sac lumen must not be opened when the separation at the 

neck is being carried out. 

We have found it unnecessary for the child to wear any pad or 
appliance after the operation A single suture may be inserted in each 
of the small incisions, but as a rule these fall into place and require no 
suture. 

3. The Radical Cure. Indications. This operation entails 
a complete closure of the opemng in the abdominal wall through 
which the hernia protrudes, and it is indicated under certain conditions. 
A hernia with a ring which admits the thumb is rarely curable by any 
other means than a radical cure. Irreducibility or strangulation of 
contents is an indication for a radical cure. 

The operation is not one to be undertaken without a good deal of 
consideration. It is by no means easy to perform, an imperfect 
operation is liable to be followed by a recurrence, and the interference 
with the musculatme of the abdominal wall in young children has a 
special danger — it is apt to be followed by collapse of the lung. Keep- 
ing in mind the last possibility, the operation should not be performed 
upon children below the age of three years. 

Technique. The operation is performed in a method very similar 
to that which is used in adults — the method of sliding upper and loiver 
flaps of the abdominal waU (Mayo’s method). A transverse incision 
is made across the hernial sac and over the abdominal surface for a 
short distance on either side. The incision on each side of the sac is 
deepened until the aponeurosis of the abdominal wall is exposed, and, 
after ascertaining that the sac is empty, or at least that no intestine 
is present, the sac fundus is opened so that it is in two halves, upper 
and lower. Erom the interior of the sac a circular incision is carried 
round the peritoneum of the sac about J- inch from the ring, and a cuff 
of sac is separated so as to leave a tube of peritoneum projecting from 
the ring. This tube is separated from the edges of the ring, and from 
the deep surface of the abdominal wall for a short distance around 
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extremities of the costil and spinal fibres On the right side such a 
possibihty 13 not uncommon (the spmo costa! hiatus), hut the presence 
of the h\ cr is sufficient to occlude any opening If such a liiatus 
exists on the left side, however, it forms the openmg tlirough which 
a diaphragmatic hernia passes 

Patholoox The henna, as met with m children, la practically 
alwajs congemtal, and therefore a sac wall exists , m this respect it is 
difierent from the traumatic saclcss henna of adults The gap m 
the diaphragm is usually an extensive one, and the common contents 
of the hernia are stomach, colon, small mtcstme and spleen 

Clinical Features For years there may be an entire absence of 
symptoms, and then, often with extreme suddenness, a group of the 
most perplexmg «iymptoma appears — there is dyspnoea with cyanosis, 
there are signs of cardiac embarrassment, there may be vomitmg with 
a complamt of pam in the lower part of the chest, and signs which ono 
associates with an intcstmal obstruction As suddenly as they ap 
peared the 83Tnptoms may vanish, and with their disappearance the 
child appears to be normal 

The phjsical examination may show a great variety of features, 
but there 13 one which, from the surgical point of view, is pre emmently 
important In practically every diaphragmatic hernia the stomach 13 
displaced and the change can be demonstrated by bismuth meal and 
X ray oxammation I^acticaliy it is upon the demonstration of this 
point that a pre operation diagnosis is based 

Tre xTxiENT The symptoms which attract attention to a diaphrag 
matic henua are really those of mcipient strangulation, and sooner or 
later m the majority of cases definite strangulation appears there is 
then no choice of treatment but operation 

It used to be urged that surgical interference should bo limited to 
dealmg with the complications, but our knowledge of chest surgery 
has now made such advances that, if a diagnosis of diaphragmatic 
hernia is made, the possibihty of strangulation is so likely that an 
mlerval operation should be advised which will reduce the hernia and 
attempt to close the diaphragmatic defect 

The operation is one of great technical difficulty access to the 
defect is ohtamed tlirough the chest wall 


UNDEbCENDED AND MISPLACED TESTIS 

It will he recalled that the testis and epididymis originally develop 
as intra abdommal organs, and m the course of mtra uterme life they 
Ibe abdomen along the mguinal canal into tho scrotum 
nder certam conditions, which wo shall attempt to explain, an error 
appears tiie process of descent of the testis, and as a consequence 
icm 13 an mterferenco with its nonnal migration 
Classiucation The error may lead to arrest of the descending 
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treatment by means of circular rings or pads is rarely of value, and tlie 
operative procedure is exceedingly simple and efficacious. 

The Operation. A small incision is made to one side of the 
swelling, and a few touches with a dissector separate the small hernia 
of fat as it projects through the muscular aponeurosis. Coursing by 
the side of the tumour is the blood-vessel, the significance of which has 
been already explained. No attempt should be made to separate the 
one from the other — any such attempt will result in a haemorrhage 
which obscmres the subsequent proceedings. Both fat and vessel are 
included in a ligature, and this is tied as close as possible to the abdom- 
inal wall. It IS unnecessary to open up the aponeurotic tissue, but, 
as the ligature is passed, the needle which has been used for this purpose 
should include a bite of the aponeurosis. The skin wound is closed 
with a single suture. 

DIVARICATION OF RECTI MUSCLES 

Young children sometimes show a wide separation of the recti 
muscles above the umbilicus, so that when the child cries or strains a 
longitudinal bulge appears in the gap between the umbilicus and 
Xiphisternum. The error is to some extent congenital in so far as 
the muscles are set abnormally widely apart, but in addition to this 
there is a stretching and weakness of the interlacing fibrous tissue that 
bridges the gap which normally exists between the inner edges of the 
upper halves of the recti. The error is usually met with in children 
who are or have been the subjects of rickets, and any persistent 
flatulent distention of the abdomen ivill exaggerate the deformity. 

It calls for no surgical interference — in fact, it demands no treat- 
ment beyond that of any coincident condition which may have had an 
influence on the origin. Parents sometimes insist that something be 
done, and the application of a small longitudinal pad and bandage will 
satisfy this demand. It may be definitely asserted that, as age 
advances, the error becomes spontaneously cured. 

CONGENITAL DIAPHRAGMATIC HERNIA 

The possibility of diaphragmatic hernia occurring in a child should 
be borne in mind, because it may explain a group of perplexing 
symptoms. 

The Oeigin oe the Hernia. The developing diaphragm is built 
up of a number of different structures of muscular origin, and evi- 
dence of this is found in post-natal life in the demarcation which exists 
between the costal portion, the tendon and the spinal fibres. Each 
of these has developmentally a different origin, the costal fibres 
from the abdominal waU, the central tendon from the septum trans- 
versum, the spinal fibres from the transversalis muscular sheet of the 
body wall. It may be that a hiatus persists between the posterior 
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pletely retauied m the abdomen it w ill be found tint the guhernaculum 
13 ^e^y imperfect, that it has not descended to any extent along the 
canal, and no external abdominal nng can bo differentiated , if the 
testis 13 retained within the inguinal canal, the gubernacular descent 
has been arrested immediately beyond the external nng , and so on 
throughout the vanous degrees of tho imjjcrfcct descent 

The pertinent question arises as to what 1*4 the influence which 
affects the descendmg gubcmaculum According to certain investiga 
tors, the presence of lymphatic tissue is the influence which attracts 
the spear shaped and actively extending gubernacular tissue, and, if 
this view is correct, it is natural to assume that a congenital absence 
or an abnormal distribution of the groin lymphatic tissue is the primary 
fault 

PATHOLOOY 

In addition to the error of the gubcmaculum attachments, there 
are other distmctuo points in the pathology Unless the testis is 
completely retamed ^vltbln the abdomen a henna sac of the \ aginal 
type is almost constantly present If the testis has descended to a 
moderately low level, e g if it lies m tho neighbourhood of the external 
ring, the herma sac is of the sujperficial or pro parietal vanety, the 
pear shaped sac appearing through tho abdommal nng and turnmg 
upwards in the subcutaneous tissues upon the external oblique Both 
testis and epididymis are smaller than norat&J, and tho more extreme 
the degree of retention the greater is the atrophy of the organ<J If the 
organs arc intra abdommal, it is not uncommon to find that tho body 
of tho testis IS completely disassociated from the epididymis Even 
m less marked degrees of retention, mmor degrees of disassociation 
occur 

The veins and the vas deferens arc normal m their distribution 
frequently there is an abnormal vessel, a branch of the mtemal ihac 
which runs distinct from the cord along tho hno of the mgumal canal 
its recognition is important when operation is earned out 

The scrotum is imperfectly de\ eloped because it has never been 
opened up by the descendmg gubemaculum, by the processus vaginalis 
or by the testis 


CLIXICAL FEATURES 

The abnormality ig said to occur m about 1 in 1,000 male 
chil^en Congenital idiocy and mongolism arc sometimes associated 
wi h it, and any gross error in genito urinary development such 
as extro\ctsion of the bladder, is almost constantly accompanied 
by It Tlie error may occur on one side (monociyptorchid), or on both 
E-ides, and m our e^penenco the condition is as frequently double as 
single. If the condition is unilateral there is jirobably an mcreise of 
unctional acti\ ity in the healthy testicle and no general body changes 
iniy e isplaycd , the bilateral variety is a mucli more senous 
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testicle in any portion of the course : cryptorchism or undescended 
tesUs. There are three common situations in which the retention may 
occur : — 

(1) The testis may be retained within the abdomen. 

(2) It may remain within the inguinal canal. 

(3) It may lie just beyond the inguinal canal at the opening of the 

external ring. 

On the other hand the testis may descend, but, instead of passing 
into its normal ‘ locus ’ in the scrotum, it is found to occupy an 
abnormal position such as the perineum or the front of the groin, a 
misplaced testis or ectopia testis. 


CRYPTORGHISM OR UNDESCENDED TESTIS 

THE ORIGIN OF THE DEFORMITIES 
A normal descent of the testis is dependent on two associated 

structures — the plica vascu- 
laris and the gubernaculum. 
The former must be of suffici- 
ent length ; the latter must be 
an active tissue with a lower 
attachment to the front of the 
symphisis pubis and the base 
of the scrotum. 

Cryptorchism or unde- 
scended testis may conceivably 
be due to abnormal shortenmg 
of the plica vascularis (the 
spermatic vessels) or to an 
error in the development or 
attachments of the guber- 
naculum. Practically it would 
not appear that shortening of 
the vessels has any real influ- 
ence, and numerous operative 
and pathological investiga- 
tions by the author have led 
him to support this assertion. 
Beyond doubt the abnormal- 
ity hes in the gubernaculum. During intra-uterme development 
this structure has a wide lower attachment ; it extends through 
the anterior abdominal wall which it tunnels to form the inguinal 
canal, it is attached to the front of the symphisis pnbis, to the 
scrotum, and to the groin and front of the thigh. It can be demon- 
strated that when cryptorchism is present there is a varying degree of 
abnormahty in the gubernacular attachments. If the testis is com- 



Fig. 420 — Imperfect Descent of the Left 
Testis (Baby 8 months old). 

The left halt of the scrotum is undeveloped 
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and atrophy of the organ Tho action of the luu&clcs bometuiics pro 
duces torsion of the cord, with its attendant acute signs An inguinal 
testis (situated iii the inguinal canal) may undergo a sarcomatous 
degeneration, and m our experience it does so more commonly than 
the abdominal testis Its habdity to tins change is probablj related 
to tho irritation from tho contracting abdominal muscles 

If the testis hts hejond tho canal twocomphcations are likely to 
occur— the testis may be bruised against the pubic hone, and the pro 
parietal herma, if sucli is present, may undergo strangulation Stran 
gulation IS alwajs a menace m the case of a propanetal herma, 
because of the acute angular arrangement of the sac, and therefore of 
its contents — 


FJiSATAfSA'T 

When a child afflicted with undescended testis is brought to tho 
surgeon’s notice the advice which he gives is affected by certain con 
siderations — 

(1) J(je No operation except under the conditions stated below (3) 

should ho ad7iscd until tho child is four }cars old This age 
IS fixed as the period of election, though it need not be strictly 
adhered to , the reasons for its choice are that up to the age 
of four, natural descent tends to contmuc , that if the operation 
IS done m tho first two >ears of life the testis may atrophy , 
and that soon after the age of four the child begins to go to 
school, or to associate with other children 

(2) position of the Testia If it is recognized that the testis is abdom 

ina], no operation should be earned out If tho testis hes out* 
Side the uigumal canal, operation may bo delated later than 
would ho othervnse considered advisable, because from this 
l^sition further descent may bo expected to occur A testis 
which lies within the inguinal canal should be operated on at 
the age of election (four ^ears) 

(3) Eudence of Comphcaiton The occurrence of any comphcation 

should bo accepted as an indication for operation irrespective 
of age — this i& especially true m application to sub acute orchitis 
and torsion of the cord, as these so commonly result in atropliy 
and loss of function 

There are other less important pouits which affect the time at 
which operation should bo performed— a bilateral error is operated on 
earlier than a uiukteral , if there is stunting of tho growth and evidence 
of dimimshcd testicular secretion, early operation is indicated 


Is there a Conscrvalne Treatment? 

Sooner or later lire question B pnt to the surgeou-oan anythmg 
bo dono lor tin, condition apart from operaliye treatment ? and whi 
tbo surgeon should vnhcsitatmgljr nigo operation of tie condition as 
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matter — growth may be interfered with, the nervous system is highly 
strung and unstable, and there may be evidences of a reversion to a 
feminine type. 

Locally the chnical features will vary according to the degree of 
retention. In the most extreme degree, the testis is not palpable, the 
external inguinal ring is closed, and no hernia is apparent, the scrotum 
on the affected side being shrunken and contracted. In the less extreme 
degrees the testis is palpable, a hernia which may be of the proparietal 

type is often present. 

DIAGNOSIS 

Under this head one point of 
special importance must be alluded 
to. Certain children' show such a 
strong cremasteric reflex that when 
the contraction is in force the tes- 
tis. seems to leave the scrotum and 
disappear into the canal. As a 
matter of fact it does not enter the 
canal, but it lies under cover of the 
loose fatty tissue which covers the 
front of the pubis. This unusu- 
ally developed cremasteric reflex is 
often associated with a neighbour- 
ing focus of irritation, such as phi- 
mosis or balanitis. If it should 
happen that the physician ex- 
amines the child while the reflex is 
active, it is very easy to fall uito 
error and to assume that the child 
is the subject of undescended tes- 
tis. The mistake, which is a very 
common one, is avoided if the 
region immediately below the external rmg is carefully palpated. If 
the testis is descended the cord is picked up in this position, and by 
following it the testis is found. 

A hydrocele of the cord and a small irreducible hernia are some- 
times confused with an undescended testis, but careful routine ex- 
amination of the parts is sufficient to prevent confusion. 

COMPLICATIONS OF UNDESCENDED TESTIS 

If the testis is retained within the abdomen it is said to be liable 
to undergo a sarcomatous degeneration Instances of this occmTcnco 
are rare. 

It is when the testis lies within the inguinal canal that complications 
are most hkely to ensue. The repeated contractions of the abdominal 
muscles may lead to a chronic traumatic orchitis witli resulting fibrosis 



Fig. 421. — ^Undescended Testis (left 
side) (Boy 74 years old). 
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efficient replacement of the teatis It is essential to retain the vas 
and its artery, and of course the >0013 are not divided unless the 
demand is urgent 

One thing certamly is cleai^ it is never necessary to remove the 
testis, as was previously advised The vas is capable of a great degree 
of extension, and, if the testis 13 recoverable, it can certamly be placed 
m the scrotum 

Having secured the liberation of the testis, the scrotum is hollowed 
out with the finger m order to receive it, and the separation should be 
made as complete as possible The testis having been placed m the 
scrotum, the question anscs as to whether means are to be used to 
rotam it m position We behevo that, if the testis is efficiently liber 
ated, no means of fixation are necessary, but, if any dubiety exists, a 
catgut stitch IS placed which secures the testis to the connective tissue 
in the base of the scrotum The stitch should not penetrate the skin 
of the SLrotum, in case of infection entering, above it should pass 
through tho tissue between testis and epididymis 

Other methods of anchonng tho testis have been advocated, such 
division of tho scrotal septum and placement of the testis m the 
scrotal pouch of the opposite side, securing it there by a stitch which 
passes through the scrotum and is attached to the skm of the thigh of 
the opposite side We have never found it necessary to employ these 
more mtneate methods, and we beheve that the essential of success is 
efficient primary liberation of the testis 

The wound is closed as m an ordmary hernia operation 
After treatment There are no points of special importance in 
regard to after treatment Tho methods of nursing are similar to those 
used for herma If there are evidences of a dimmution of the internal 
secretion of the testis, glandular therapy should be instituted 
Results of the Operation From an aesthetic pomt of view the 
results are invariably good For some weeks after the operation there 
may bo a good deal of swelling of tho testis, but this subsides and con 
ditions return to normal 

The result*! in regard to sexual recovery are less satisfactory, but 
they have been improved bj tho institution of operation at the most 
suitable period 


MISPLACED TESTIS— ECTOPIA TESTIS 

3fany of the remarks which have been made m regard to undo 
scended testis arc appropriate to this condition Tho testis descends, 
but, instead of passmg into the scrotum, it finds a restmg place in some 
adjacent part of the subcutaneous tissue, such as the penneum or tho 
groin 

It IS observed that the error depends upon an abnormal lower 
attachment of the gubemaculum Wherev er the mam lower attach 
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The first is the exhibition of testicular extract. It is said that if 
employed in the early years of life it improves the chances of the testis 
descending. We have no proof of this assertion. The method should 
only be used if there are evidences of diminished testicular secretion 
such as stimting of body growth. 

The second point is the wearing of a truss if a hernia is present. 
The variety of truss to be used must be carefully chosen in case pressure 
is exerted upon the testis — a Macready truss is the most suitable. 

The last is the question of aiding the testicular descent by mas- 
sage and traction on the testis. Parents often inquire about this 
point. It is unlikely that any benefit follows its use, and it may 
lead to the adoption of vicious sexual habits : its use is therefore to 
be deprecated. 


Operative Treatment 

The preliminary treatment is similar to that recommended in con- 
nection with herma operations. An oblique incision is made over the 
position of the inguinal canal on the affected side, the incision being 
slightly longer than that used for inguinal hernia. The position of the 
external abdominal ring is defined and the space is opened up. Unless 
the testicle is lying at a high level, a collection of loose connective 
tissue mixed with muscular tissue is apparent — the end of the im- 
perfect gubemaculum. Traction upon this will bring the testicle into 
view. It is now necessary to expose the length of the cord as com- 
pletely as possible, and, to do so, the anterior wall (the external oblique) 
is divided in the line of the cord. The testis, with the cord and its 
associated structures, are now freed from the bed of the ingumal canal 
and lifted upwards from the wound. It will be found on applying 
traction to the testicle that the structures which prevent the testis 
from being brought to a sufficiently low level are the coverings of the 
cord, the herma sac, and the veins. The first and second of these are 
invariably dealt with, the third only occasionally requires to be inter- 
fered with. As in the method described for hernia, the shortened 
cord is stretched out in such a way that the veins and the vas deferens 
are on the superficial aspect of the cord j with a sharp knife the cover- 
ings are divided so as to free the veins and the vas — these are separated 
and pulled to one side. The veins and the vas are separated upwards 
to the level of the internal abdominal ring, and at this height the 
herma sac is transfixed and tied with catgut. By gentle traction on 
the testicle it may now be found possible to bring it down to such a 
level that it can be placed in the scrotum Avithout further division. 
If, however, there is still difficulty, it may be assumed that shortening 
of the veins is responsible. 

At one time it was said to be unwise to divide the veins, as the 
procedure invariably resulted in necrosis of the testicle, but Ave noAV 
know that the risk of this occurrence is small, and therefore Ave have 
no hesitation in dividing the veins if by so doing we can ensure 



CHAPTER XXXUI 

SURGERY OP THE ABDOMEN 

THE BEVELOPJIEJ/l' OF THE GASTRO INTESTINAL TSiCT 
A certain number of surgical conditions affectmg the hollow viscera 
of the abdomen owe their ongm and distinctive pathology to develop 
mental errors , it is therefore necessary to review briefly the process 
by which the gastro intestmal tract la developed 

The on^inal Segments The future alimentary canal is 
derived from the entodemuc vesicle of the zygote, and at a v ery early 
period this structure is sub divided into two by an intervening con 
stnction Around ono portion of the vesicle the embryo contmues to 



Fta 424 — Fatt) Tumour of lateral AMominal Wall (Baby 5 mouths old) 


develop, so that the mcludt4 space may bo described as the mira 
embryonic porlion — the future alimentary canal and its appendages 
The extra embryonic jxirtion remains recognizable for some time as the 
yolk sac while the constriction which ongmally produced the sub 
division IS the iitello inlestinal duct 

As tho embryo contmues to dovtlop, and head and tail folds of its 
constitution are recognizable, it is possible to sub divide the ongiuaJ 
Ultra embryomc portion of the cntodennic vesicle mto foregut, midgut, 
and hmdgut 

The lorcfjut 13 that portion which the embiyologist reco<mi2es as 
delimited by the head fold In hter life it is outlmed by tie anatomist 
as (ho part of tho digestive tract winch eitcnds from tie mouth to tie 
uiiddlo of the second part of tho duodenum (daodetisl papilla} Jts 
^1 
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merit of the guber- 
naculum is directed, 
the testis follows, and 
therefore, if the guber- 
naculum passes into 
the perineum instead of 
entering the scrotum, 
the result will he a 
perineal misplacement 
of the testis. 

The pathology is 
very similar to that of 
the undescended testis 
— a hernia sac, vagi- 
nal in type, accom- 
panies the testis, the 
testis and epididymis 
may show atrophy, 
and sometimes there is 
absolute dissociation 
between them. The 


misplacement is usually present at 
birth. 

Teeatment. Every one is agreed 
that a misplaced testis must be oper- 
ated on. The abnormal position 
which it occupies is generally one of 
insufficient protection, it is con- 
stantly hable to injury, and it tends 
readily to undergo torsion. 

The operation consists in removal 
of the testis from its abnormal posi- 
tion and replacement of it withm 
the scrotum. As a rule the cord is 
of sufficient length to permit of re- 
placement without division of struc- 
tures ; if a hernia is present, a 
radical cure is done. The incision 
lies over the external ring. The cord 
is picked up as it leaves the ring, and 
the misplaced testicle is easily separ- 
ated from its false position. The 
hernia having been dealt with, the 
scrotum is opened out and the testis 
placed within it. 



Fig. 423. — Ectopia testis (Boy 3 
yeais). 

An example o£ .i perUical tcitis, the left 
half of tlic i>crotiim Is empt) 



Fig. 422 .- — Ectopia testis (Baby H years). 

An example of a testis which has passed into the lower portion 
of the groin The left half of the scrotum is empty. 
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wards, secured at its extremities to the duodeno colic isthmus, and 
supported throughout its length by the common dorsal mesentery 
Withm the mescnterj, the supenor mesenteric artery runs from the 
dorsal aorta to the summit of the loop, and the point of its junction 
with the gut IS the situation of the attachment of tho vitello mtestinal 
duct, for ongmally the artery is the right omphalo mesenteric artery 
Until the end of the third week, the mulgut communicates with the 
yolk sac through the vitcllo mtcstmal duct, but after this date the 
communication ought to close So great is the rapidity of grow th of 
the midgut, and so much mtra abdominal space is occupied by tho 
development of the liver, that the accommodation of the intestine 
withm tho abdomen becomes impossible, and therefore it is extruded 
as a temporaiy herma into tho root of the umbihcal cord about the 
end of the fourth week of development The presence of tho artery 
(supenor rnesentenc) passmg towards the summit of tho loop con 
leniently divides the loop into two segments an anterior or pro arterial 
and a posterior or post arterial, and this terminology is necessary for 
further descnptivo purposes 

Dunng the fifth week the midgut is therefore m the position of a 
partly herniated loop of bowel occupying tho sagittal plane, with a 
diverticulum apparent on its post-arterial segment, which later will 
form the cfflco appendix region After the fifth week the loop under 
goes various changes of rotation, and these changes are of practical 
importance because of the clinical conditions which may arise from 
eccora m the evolution 

There are three stages of rotation — * 

Stage A During the period between the fifth and tenth weekswhile 
tho loop is herniated 

Stage B Dunng the tenth and eleventh weeks, while reduction of the 
loop IS proceeding , and 

Stage C Durmg the period from the eleventh week until birth or 
ev en later 


Stage ■i, the First Stage of Rotation The growth of the right lobe 
of the liver and the displacement which it exerts upon the left umbihcal 
\cm result m pressure being brought to bear upon the pre arterial 
segments of the midgut loop caudally (i e downwards and to the right, 
with the secondary result that the post-artenal segment is displaced 
m tlio rev erse direction, being displaced m a cephalic direction (up 
w ards) and to tho left An inteitwmmg S shaped arrangement results 
tho pro artenal segment formmg the nght half, the post artcnal seg ’ 
ment tho left half When this pomt is reached tho first stage of 
rotation is completed but a disproportionately greater growth of the 
pre atlcml segment and of the ciccal hud mth its adjacent colon begins 
to Blmpo the gut upon future hues (Fig 423, No, I, 2 and 3) 

H ^ rotation IS coincident with tho 

return of the midgut loop mto the abdominal canty It is supposed 
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distribution is based upon a vascular foundation, because it is mainly 
supplied through the ccehac axis, and the physiologist distinguishes 
it as the region of digestion. 

The Mndgut is described by the embiyologist as delimited by the 
tail fold ; to the anatomist it completes the formation of the large 
intestine from the left half of the transverse colon to the junction of 
anal canal and rectum, its future blood supply being represented by 
the inferior mesenteric ; it is indicated to the physiologist by its 
function of excretion. 

The midgiit is the intervening portion betueen foregut and hindgut ; 
it is the visceral distribution of the superior mesenteric vessel, and 
anatomically it is represented by the small intestine beyond the level 
of the duodenal papilla and the large intestine up to the left half of the 
transverse colon ; functionally, it is the area of intestinal absorption. 

As early as the third week, the embryonic gut is attached in the 
central axis of the body by a common dorsal mesentery and by a 
ventral mesentery. 

Further Changes in the different Segments of the Gut. 
The Foregut. Relative degrees of enlargement produce the arrange- 
ment of the pharynx and oesophagus. About the fourth week a 
bulging of the foregut into the dorsal mesentery indicates the future 
greater curvature of the stomach, and the unequal growth of this organ 
decides its shape and position. The position of the stomach results in 
a deviation of the duodenum to the right. Into the mesentery of the 
latter the dorsal pancreatic rudiment grows, and it is the uifluence of 
the pancreas which is responsible for the fixation and shape of the 
duodenum. The lower end of the foregut at the level of the biliary 
papilla is continued into the upper end of the loop of the midgut. 

The Hindgut. The sequence is best understood if the development 
of the hindgut is now followed. At first it occupies the middle line of 
the abdomen through the attachment of its dorsal mesentery to the 
posterior abdominal wall. In this mesentery a thickening becomes 
apparent (the colic band), which connects the upper end of the hindgut 
to the posterior abdominal wall in the neighbourhood of the origin of 
the superior mesenteric arteiy. The effect of the ‘ suspensory ’ action 
of the band is to produce a bend at the junction of midgut and hindgut 
(the colic angle). Actually the duodenum and the colic angle are close 
together, and, as the embryo develops, this approximation is relatively 
increased, so much so that the embryologist speaks of the approxima- 
tion as an isthmus, the duodeno-colic isthmus. It is to the two points 
of the isthmus that the upper and the lower end of the midgut are 
attached, so that it is suspended as a loop between two fixed points of 
attachment. 

The Midgut. The midgut is the portion of the alimentary tract 
which shows the most complex developmental arrangements, and 
therefore it is in this distribution tliat anomalies of development arc 
most frequently met with. The midgut exists as a loop, convex for- 
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the return of the gut is that the duodenum crosses behind the superior 
mesentenc ressels near the origin of the latter, the colon crosses the 
same point anteriorly, the descending colon has been forced back into 
the left lorn, and the cmcum and ascendmg colon are lying m the 
nght lom This completes the second stage of rotation (Fig 425, 
Nos 3 and 4) 

Staqe C This stage is chiefly related to tho fixation of certain of 
the viscera to tho posterior abdominal wall by the fusion of their 
mesenteries with the posterior panctal pentoneura It is m this way 
that tho lower portion of tho duodenum is fixed and the duodeno 
jejunal angle formed Similarly the cojcum and tho ascendmg colon 
with the related mesentery are folded towards the nght, and under 
normal conditions should become fixed to the posterior abdommal 
w ill hy obhtcration of their mesenteiy — an error of this stage is com 
mon m the form of ‘ emeum mobile ’ On the left side tho descending 
colon should become fixed, and the mesentery of the intestine should 
acquire a wide secondary attachment, so that the gut is no longer 
dependent from a narrow pedicle, but from a wde and stable attach 
raent 


CONGENITAL ERRORS OF THE GASTRO-INTESTINAL 
TRACT 

It 13 coniement to group the vanous errors m terms of their 
origin according as they arise from foregut, midgut, or hmdgut 
CiASsrFiCATioN On this plan the following classification includes 
the more important anomalies — 

Congenital errors ^Congenital narrowmg of tho (esophagus 
artaiTig <'roOT| Congenital pouches of oesophagus 
foregut ICongenital absence of cesopbagus 

Congenital errors ( Congenital atresia 
armtig /ro?n( Congenital dtaerticula or fistula 


midgut 


!( 1st stage Extroversion of cloaca 
[Non rotation of mid 
q , . I gut loop 
” ^®®|Mal rotation of mid 


VTilus) 


Congenital errors' 
arising from 
behind gut 


t gut loop 
VSrd stage Local displacements 


Congenital atrosia 
Local displacements 


The question of these various congemtal errori is a \ast one with 
a verj extensive literature of its own, and maw ork of this description 
it is only possible to touch Upon the more practical aspects of tho 
problem 


Foregut Errors 

Congenital Narrowing of (Esophagus About the third week 
o devtlopmciit the human oesophagus is merely an annular constnc 
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the commumcatiiig tyi)o oning to the regurgitation of food mto the 
trachea, and it is madvisablo m the non communicating tjpc be 
cause it 13 impossible to restore the continuity of the a?sophagus 
by any method at present known to surgery It has been sug- 
gested that the objection stated m relation to the communicating 
type may be o\crcomo by ligaturing the cardiac end of the stomach 


but this has the effect of merely 
postponing the inevitably fatal 
termination The only treatment 
available is to rebeve the intense 
thirst from which the baby suffers 
by administering rectal and sub- 
cutaneous saline infusions 

Midgut Errors 
Congemtal Stenosis At 
one or other extremity of the 
midgut, congenital narrowing or 
complete obliteration of the bowel 
may occur Tho upper extremity 
13 more commonly affected, and 
the stenosis therefore occurs at 
the second part of tho duodenum 
m the region of tho duodenal 
papilla obstruction at the lower 
end of tho midgut, as represented 
by the region of the splenic 
flexure is an event of great 
rarity 

^Vllerever the obstruction 
occurs there is enormous disten- 
tion of the portion of bowel 
abov e tho obbteration, and well 
marked peristalsis may bo ob- 
served In the duodenal obstruc- 
tion, the distention affects the 
stomach and the first part of 
the duodenum, and, owing to tho 
constrictmg effect of the pylorus, 
it looks at first siglit as though 
the condition was one of liour 



Fra 426 — Congenital Obliteration of 
the (Esophagus (specimen from 
Child 8 da>s old) 


lb« upper portion of the asophagus U dil 
»ted (herealter the %l8cua U represented bj a 
cord ULe alructuie for a distance of about 1 of 
an Inch Below this point the cesoihagua is 
nonnal in size but It communicates atlts upper 
endalUitbetrachea tlirougli a fistulous opeulug 


glass stomach Vomitmg, gastric dilatation and some degree of 
visible peristalsis arc the clinical evidences, and therefore it is not 


surprising that the condition is sometimes mistaken for congemtal 
stenosis of tho pylorus 

The. colic type of atresia gives rise to extreme distention of the 
entire small mtestme , no mecomum is passed owing to the low 
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tion between the pharynx and the stomach. With the formation of the 
neck the communication elongates and enlarges to form the gullet, but 
it occasionally happens that the development is irregular, and that a 
stenosis exists at a point in the length of the oesophageal tube. The 
situation of the narro'wing is usually at the lower end of the oesophagus. 
When the site is examined no evidence of scar tissue is apparent, all 
the coats of the gullet are represented, and the lesion is apparently one 
of local arrest of development. 

The Clinical History is characteristic. Regurgitation of food 
may exist from birth ; sometimes the trouble first becomes apparent 
when the child is weaned and solid food is an article of diet. 
A quantity of mucus is mixed with the vomited matter, while there 
is an absence of gastric contents. When a bougie is passed its progress 
is arrested at the point of narrowing, and an X-ray examination with 
an opaque meal may show the exact locahty of the lesion. If a certain 
amount of fluid passes into the stomach the child may exist for years 
in a condition of gradually increasing emaciation. 

The Treatment will consist in an attempt at gradual dilatation of 
the narrow portion. If the child is in a very weak condition, it may be 
necessary to carry out a temporary gastrostomy, and in this event it 
may be possible to secure a retrograde dilatation more easily than by 
the oral route. 

Congenital Pouches. There are a number of cases recorded in 
which there have been congenital diverticula communicating with the 
oesophagus. So far as the clinical features are concerned, these do not 
differ from the corresponding acquired condition in adults. The most 
common situation of these errors is at the junction of the pharjmx and 
the oesophagus. 

Partial Obliteration of the CEsophagus . There is a rare t5rpe of 
deformity in which a portion of the oesophagus is either completely 
absent or is represented by a fibrous cord. 

The Clinical History is that from birth the child has been unable 
to take the breast. As soon as a few mouthfuls of milk are swallowed 
they are brought up again, and it is noticed that violent fits of dyspnoea 
accompany the vomiting. There is profuse salivation, because the 
only way of escape for the flmd is through the mouth. 

Pathology. A study of the pathology explains the clinical fea- 
tmes. There are two types of the deformity ; in one a portion of the 
oesophagus is represented by a fibrous cord, but there is no communica- 
tion between the oesophagus and the air passages ; in the other (and 
more common type) the lower or gastric portion of the oesophagus 
opens into the trachea at its bifurcation, while the upper pharyngeal 
portion ends blindly in a somewhat dilated pouch with h3q)ertrophied 
walls. In certain exceptional cases both the upper and the lower por- 
tion of the oesophagus communicate with the trachea. 

There is no operative treatment which is of avail ; a gastros- 
tomy would be the only available procedure, but it is unsuitable for 
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jtctJou prodwcing no symptoms llie projection ilwayt. bpruiga from 
tlie free border of tlic gut, and dnerticula found in other situations are 
not den% ed from the vilello intestinal dnet Its position is on an 
aierage about 20 inches from the ilco csecal val\e, and the structure 
of the nail of the diverticulum is identical mth that of the loner end 
of the ileum The opemng mlo the ileum is sometimes lahed, but 
as a rule it is the full Mjdth of the attachment 

The following list includes the more common varieties of the 
error — 

(1) A Meckel’s diverticulum e&ists nhich opens on the surface at the 

umbilicus, and there establishes an umbilical fistula 

(2) The Meckel’s di\ erticulum is attached to 

the umbihcus, but no commumcation 
uith the surface exists 

(3) The diverticulum has lost its attachment 

to the umbilicus and therefore hangs 
from the ilcum as a blind point 
(■4) The diverticulum acquires a new attach- 
ment to Its distal extremity 
(5) The diverticulum may disappear, but the 
vitellointestinal vessels persist as a 
fibrous cord partly canalued 
The V aiious umbihcal conditions depending 
on the Alcckcl's dl^ crticulum are described ui 
relation to diseases of the umbilicus 

The practical importance of a diverticu- 
hiia which Iiangs loose within the abdominal 
cavity 19 that it may undergo an mflamraa- 
tory infection, a diverticulitis, -which it is 
almost impossible to distinguish clinically 
from acute appendicitis We have lately had 
two cases of tins nature, and in regard to this 
condition there U4 thib point of practical im 
portance, that, as the wall of the diverticu 
l«iu 13 considerably thinner than that of the 
aiipendix, there is a greater liability for per 
foratiou to follow infection 

A Meckel s div erticulum which is attached at both extremities and 
a persistent vitellme artery arc frequent causes of acute mtestinal 
obstruction, because of the bridge like atructuie -which they produce 
A persistent vitelluic artery has a further danger to which we have 
elsewhere drawn attention — ^its visceral attachment may be to one 
o the branches of the supenor mesenteric artery as the latter passes 
m the ilco ca^cal mesentery, and wo have recorded a case * in which 
nction upon the vestigial vessel produced a rupture of the mesenteric 
V csscl, with a resulting fatal hxmorrhage 

‘ Bnt Jontm oJSurg \ol Mil p 478 



Fio 428 — Meckel s 
Diverticulum 
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level of the obstruction, but some days may elapse after birth 
before vomiting occm’s. 

Operation offers the only possible treatment ; vomiting and 
abdominal distention indicate a laparotomy, and when the abdomen 
is opened the situation of the obstruction is revealed. Some type of 
short-circuiting operation is then demanded ; in the case of a duo- 
denal obstruction a gastro-enterostomy or a duodeno-jej unostomy 
will be done, while in the case of the coUc obstruction an ileo- 

colostomy offers the best prospects of 
success. In any event the prospect 
of recovery is exceedingly small. 

Apart from errors which are 
definitely at the termination of the 
midgut, congenital obliteration of 
the small intestme may occur in 
many situations, and it may be 
single or multiple. The cause of such 
errors remams a matter of sm’mise. 
Complete absence of a segment of 
bowel or complete obliteration at 
one point are very rare conditions 
— much more common is it to find 
that, while the bowel lumen exists, 
it has failed to enlarge at one point. 
It is believed that this error is 
really a functional one, depending, 
possibly, upon an irregularity in the 
distribution of the nerve supply. 

Congenital Diverticula or 
Fistula . If a remnant pf the vitello- 
intestinal duct persists, a congenital 
(Meckel’s) diverticulum will exist in 
comiection with the lower end of 
the ileum, and the persistence of 
this strictm’e may give rise to a 
variety of surgical conditions. A 
Meckel’s diverticulum is the neck of the yoUc sac persisting into post- 
natal life, and, aecompanymg it, there is often a remnant of the vitelline 
artery, running in a mesentery which is attached to the diverticulum. 
All trace of the yolk sac should disappear during the sixth or seventh 
week of foetal life, and the various evidences of its persistence are 
matters of considerable surgical importance, because, whatever may 
be the nature of the remnant which persists, the tendency is for it 
to pass across the abdomen from the umbdicus to the lower loop of 
the ileum, and the risk of any such bridge is that obstruction may 
develop. A Meckel’s diverticulum is found in 2 per cent, of all human 
beings, and in the majority of cases it exists as a fine thimble-like pro- 



Fia 427 — Umbilical Fistula, com- 
municating with the interior of 
the small intestine through a 
patent Meckel’s diverticulum 
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thia does not ensue, the result will bo that the whole raidgut loop, small 
mtestine and the proximal half of the colon remam suspended by a 
narrow pedicle (the duodeno cobc isthmus) Such a state of affairs 
13 precarious, because of the habibty to \olvuIus which follows the 
narrow extent of the mesenteric pedicle 

(2) There, ts reversed rotation of the midgut loop It may happen 
that rotation takes place m a clockwise direction, generally through an 
extent of about 90° The result is that the tranverse colon passes 
behmd the mesenteric artery while the duodenum crosses in front , 
the mtestme otherwise occupies its normal position, except that the 
antenor and posterior surfaces are reversed The practical import- 
ance of this variety of error is m relation to the transverse colon, for 
its erroneous position renders it liable to undergo obstructive changes 

(3) There ts rnal rolaUon of the midgut loop In this group, various 
irregularities of the normal rotation 
are included It ma^ he that the 
small intestine passes m front of 
the vessels to he on the right side, 
and bydoing so prevents theciecum 
from reachmg the right loin, with 
the result that it is retamed in the 
pylono region, with the duodenum 
and the last portion of the ileum 
m close proximity to each other 
On the other hand, the small m- 
testme maj remain entirely on the 
nght side of the artery, where it 
agam prevents the CiBcum and 
ascending colon from reaching the 
right iliac region, so that the 
caicum and ascending colon retain 
a long primitive mesentery 

The practical importance of this variety of error is that the narrow 
mesenteric attachment of the midgut loop renders it pecuharly hable 
to undergo a condition of volvulus with a resulting higli small mtestme 
obstruction 

It will be seen that non rotation and mal rotation are the errors 
which are most likely to undergo a volvulus change, and therefore 
they are the varieties of importance m the surgery of the child They 
are to he considered as among the possible causes of an acute intestinal 
obstruction developmg m a baby a few dajs after birth 

Their treatment is diiHcult In many of the recorded cases a 
gastro jejuiiostomy has been attempted with indifferent success It 
has been suggested that it is possible to replace the bowel m its correct 
position, undoing the rotation error and securuig it in its proper posi 
tiou against tbo posterior abdominal wall by several sutures Success 
has attended tins manccuvre in ono or two cases 



Fic 430 — An example of reversed 
rotation of the Midgut Loop {By 
permission of Mr Norman Dcrtt ) 
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Fia. 429 -Congenital Mesenteric Cyst 
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with the develop- 
ment of the mid- 
gut the hindgut 
is either imperfect 
or misplaced. The 
error is scarcely 
compatible with 
post-natal life, and 
therefore it is not 
a matter of surgi- 
cal importance. 

Errors of the Second 
Stage. 

The second stage 
of midgut rotation 
is determined by 
the relative order 
m which herniated 
abdominal viscera 
return into the ab- 
dominal cavity. 
This is the most 
essential and the 
most complicated 
of the various 
stages, and errors 
of it are occasion- 
ally met with. 
According to the 
description given 


varieties of error have been noted-— 

tures are that the smTu^mtestiLe^lier^h^^fl essential fea- 

hne, the mecum hes m the ifft r%ht of the mid- 

reversed, so that the ileum eitllrWhr “ “ 

colon passes upwards and to the left and ascending 

loop of tranverse colon. In such abAormnl^ v ^ short 

viscera may occur by the Ivelounw f f fi-^'^tzon of the 
y oy tne development of adventitious adhesions ; if 
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inOammation has extended to the pentoneum from an extra peritoneal 
site, such as the lung, pleura, or joint The primary (sometimes 
called the idiopathic type) is the more important because it is an 
onginal and distmctive disease of intense symptoms and high 
mortality 

From a clinical basis the pnmary type may show three different 
varieties — fulminating, acuie, and chronic, according to the intensity 
of the symptoms Therefore a classification of the disease may be 
arranged as follows — 

(Fulminating 
I Primary I Acute 
(.Chronic 


Pneumococcal peritonitis 


Secondary 


Primary or Idiopathic Pneumococcal Peritonitis 
The main surgical interest centres round this type of the disease 


ETlOLOaV 

There are throe factors of great importance m relation to the 
etiology — - 

(1) The mamfestations of the disease are confined to female children 

(2) There is an age period which extends from two years to ten years 

with a point of maximum occurrence corresponding to the fifth 
year of life 

(3) The disease is practically confined to the poorer classes of society, 

and especially to those who reside m the crowded dwellings of 
our large citiea 

These three factors are linked up with the original and connecting 
one, that the disease gains admission through the Fallopian tubes into the 
pehic peritoneum It is this fact which explains the sex distribution, 
which tallies with the age penod, because it is about the fifth year 
that the patency of the vagina and the characteristics of the vaginal 
secretion most strongly favour the infection, and which conforms to 
the social distribution of the disease, because the over crowding and 
the imperfect hygiene are powerful predisposing factors in its dev elop 
ment 

It IS but right to say that there are some who deny that the disease 
IS the result of a direct infection through the gemtal tract , they 
claim that there is a pro existing pneumococcal infection of the blood 
stream a pneumococcal septicaemia, and that the pentomtis is but 
a local manifestation of a general condition In other words, they 
deny the existence of a pnmary variety of the disease, and they 
classify all types as secondary in character Recent work has been 
directed towards investigating the relative truth of the opposing 
views, and the result has been to confirm the explanation of a direct 
infection through the genital tract 
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Errors of the Third Stage. 

The third stage of rotation is really one in which the various 
viscera find their ultimate position and become fixed to the posterior 
abdominal wall by adhesive processes. Errors of non-fixation or of 
too early fixation are responsible for a number of abnormalities, many 
of which are the foundation of pathological changes. Early fixation 
of the c£ecum or failure in elongation of the colon results in an un- 
descended caecum. Deficient fixation or abnormal elongation of the 
colon is the explanation of theloAV pelvic type of caecum. Imperfect 
fixation of the mesentery of the post-arterial loop (caecum) accounts 
for the various degrees of mobile caecum. 

Many of these changes are of importance in relation to adults 
because of their bearing upon visceroptosis. Certain of them, however, 
have an influence upon the abdominal emergencies of childhood. 
Intussusception, for example, is closely associated with a mobile 
caecum, deficient fixation of the colon is a predisposing cause of ileo- 
caecal volvulus, while an undescended caecum with the unusually high 
appendix may lead to many diflSculties in diagnosis. 

Hindgut Errors 

The hindgut is largely free from congenital errors. Stenosis may 
occur at either extremity of the segment, and this error is more common 
at the lower than at the upper extremity ; it is discussed in connection 
with errors of the rectum and anus. 

It sometimes happens that the attachment of the hindgut w 
erroneous, and the bowel occupies the mid-line (Black) ; this error is 
not of real practical importance. The sigmoid flexure is liable to 
great variation in length of its meso-colon, and therefore in position. 
In the rare condition of extroversion of the cloaca the hindgut is so 
mal-developed as to be almost unrecognizable. 


DISEASES OF THE PERITONEUM 

PNEUMOCOCCAL PERITONITIS 

Pneumococcal peritonitis is probably the most fatal acute disease 
with which the surgeon has to deal, "'^en to this consideration we 
add the fact that the ravages of the disease are practically confined 
to the period of childhood, we can appreciate that the infection must 
possess peculiar interest for every pediatric surgeon. 

Vakiettes oe the Disease. It is important to recognize a classi- 
fication of the disease which is in keeping with both clinical and 
experimental evidence. There are two main types, 'primary and 
secondary pneumococcal peritonitis, the distinction being that in the 
primary type the peritoneal infection is the original, and for a time the 
only, manifestation of the disease, while in the secondary type the 
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sometimes falling into mtenals of unconsciousness, the temperature 
went slightly higher It nas apparent that an intense general infec 
tion was now present in addition to the local manifestations 

Case III Example of a chronic pnmary Pneumococcal Pentonihs 
A female child, aged 10 years The illness extended over a period 
of three v.eehs before admission to hospital, and previous to this a 
vaginal discharge had existed The onset of the disease was marked 
by colic like pains m the lower abdomen, followed in a short 
time by profuse diarrhoea and intermittent attacks of vomiting 
During the first week of the illness the tno of symptoms continued, 
but that they were not of extreme urgency may be inferred from the 
fact that during this time the child was not entirely confined to bed 
During the second week of the illness the 83 nnptoms continued , 
the pam was still a prominent feature, but the diairhcca and vomitmg 
became less marked During this week bodily weakness became 
noticeable, and there was considerable loss of flesh She was now 
confined to bed 

IVith the commeaceraent of the third week tho diarrhma abated, 
and a new feature made its appearance m the shape of a tender swelling 
m the lower abdomen At this time, frequency of and pain on 
micturition appeared, while there were recurrent attacks of colic 
The child was admitted to hospital exactly three weeks after tho 
onset A summary of her condition on admission may be expressed 
as follows a pale emaciated girl Her general appearance was ono 
of extreme nervous irritability The mouth and lips were dry, tho 
temperature was 102^ and the pulse rate 120 Abdominal examma 
tion showed a rounded tender svrelling extending in the middle Ime 
to tho lev el of the umbilicus and filling the pelvis There was a leu 
cocytosis of 20,000, and a well marked glycogenic reaction Lapar 
otomy sbovied the presence of an tncjsted abscess in tho pelvis and 
lower abdomen, its contents were in keeping with a pneumococcal 
infection, and pneujnococu were isolated from the exudate 

A Correlation of the Clinical Features Though apparently 
distinctive in their rcspcctii e features, flic three cases aboi e recounted 
are eiidences of different degrees of the same infection A typical 
acute case begins as a pelvic jicntonitis, and at this stage there is 
supra pubic pain with pam on mictuntion and diaixhcea, the result 
of inflammatory irritation of tho rectal and vesical walls Themfec 
tion then tends to become a general peritonitis, with an aggravation 
of symptoms and signs both local and general 

A further development may now appear, which gives the disease 
its distinctiio character, and also its deplorably liigh mortality, 
a general invasion of the blood stream by tho pneumococcus This 
intense pneumococcal scpticxmia explains tho dramatic change in 
the patient's appearance, the cyanosis, the dehnum, the loss of 
consciousness, and the collapse 
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^ . clinical features 

strabl^fltataattag* Se <>““»"■ 

distinotiTe. A deaSiSn aTft. '■“‘“■y « 

.ecou„«„g aotual , A 

fZi Pneumococcal PenlouiHs. 

of severe abdominiS ® -I'™; T 

The duration of the illness general prostration, 

twenty-four hours V!h! "" admission only extended over 
excellent health and nartn ^ appeared to be in 

playing vXtrl™ At 10 a.m., while 

abdominal pain and half ^ ^ suddenly complained of severe 
was put to\ed and ^b/n . She 

the vomiting was persistent °D ^+T continued, while 

tinued, but she marlp tro night these features con- 

condition was one of mil ^ ? complaint, and in the morning her 
ness. ^ collapse, with intervals of complete unconscious- 

was ™“ “r “> 0” “'’mission she 

103°, the pulse unconnt cyanosis, temperature was 

men wi rSi“ ts ktr ,; I?!* “M”- 

cussion note was dull Or, ’ ^dow the umbilical plane, the per- 
difficult to estimate the^n loss of consciousness it was 

tenderness in both iliac fossm!”” 

lowm^aMimen^^pJn^ intense peritonitis most marked in the 
Within Sv-sTiTn " Pneumococei were isolated, 

cumbed. The case thrn*^^\° onset of the illness the child suc- 

ug out presented the most intense features. 

(In.Qo TT T7^ 7 


* Axjiv/ov icai/i 

A female cMdZedfl yJaJ Pneumococcal Peritonitis. 

existed for some weeks i in vaginal discharge had 

abdominal pain, not intensp h f complaint of low 

pain was now nior”genSllizeV^a!iV° complain, but the 

their appearance there •’ c,dditional features had made 

retention of niicturition, with a tendency to 

The general illness remained and' th?^^ ^ tenesmus and vomiting, 
level of 105°. ’ temperature reached the high 

remained^omewhat srmnIr,\holgrS“ features 

vomiting more persistent. The clScal Xf general, and the 

so with comparative suddenness The an altered, and it did 

the «n .te tacVeS.TrZr btlT 1=^ 
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In the chronxc variety of the disease the condition is often confused 
wth tuberculous peritonitis The early acute signs may have been 
forgotten or misinterpreted, an abdominal abscess makes its appear 
ance, and m the course of time, if neglected, it points at the umbilicus 
as a chronic abscess The sequence is easily ascribed to a tuberculous 
infection, but examination of the pus and the completeness with which 
the disease eventually disappears will reveal its true character 

PROGNOSIS 

The mortality of the disease is a high one, and it is the development 
of a septicaemia which brings the fatal issue It is doubtful whether 
an example of the fulminating type ever recovers , m the acute 
\ ariety , the prognosis wnll depend upon whether the septicxmia can be 
arrested or minimized (a mortality of about GO per cent is the average 
experience) , the chronic type of the disease is, of course, much more 
hopeful, because the septicaemic stage is either averted or diminished, 
and a mortality of 10 to 15 per cent is usually recorded 

TREATMENT 

Early operatuc treatment offers the best prospect of success, but 
oven so the outlook is extremely grave The \ery high mortality 
has induced certam surgeons to claim that it is better to delay 
operative interference in the hope that the disease may ultim 
atcly become so localized that simple incision of an abscess may be all 
that is eventually required The criticism of such a view is that, 
while the system of temporizing is being practised, a considerable 
number of cases will be lost, and it ivill resoh e itself into a survival 
of the fittest The results of early operation are incomparably better 
than those obtained by delay 

The Operation Simple drainage is all that is required The 
abdomen is opened m the middle line so as to permit dramage of the 
pouch of Douglas, and in many cases good results have been obtained 
by using the Paginal route Either local anxsthcsia or gas and oxygen 
amesthcsia should be employed , chloroform or ether must be ngidly 
excluded, because of their toxic and depressing effects A glass tube 
or a rubber dram carries away tho effusion Thereafter large thick 
fomentations arc applied to the surface of the abdomen and, in order 
to bo effective, these applications must be kept continuously at as 
high a temperature as possible, this being secured by the frequent 
changing and tho use of specially thick fomentations 

Tho child 13 meantime encouraged to dnnk large quantities of 
fluid, and pam is kept in abidance with a suitable hypnotic 

In \icw of tho extremely serious outlook any adjunct which pro 
uiiscs to improve the prospect may be adopted, and pneumococcal 
sera or phylacogcns may therefore be given a trial 

Treatment is continued on these lines, and a careful watch is kept 
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If the patient should survive this stage, a series of pulmonary 
affections develop — the circulation of organisms through the lungs 
results in a multiple hroncho-pneumonia, patches of pleurisy appear, 
and an empyema may develop. 

It is helpful therefore to trace the sequence in a characteristic 
case, for it is by so doing that we realize the extreme seriousness of 
the disease. A pelvic peritonitis passes into a general peritonitis, at 
a certain stage the local infection results in an invasion of the blood 
stream, and an intense septicaemia supervenes, and, if this is survived, 
it leaves infective elements in the lungs, which are responsible for a 
series of pulmonary complications. Such being the sequence in the 
typical acute case, the fulminating and the chronic cases are modifica- 
tions of the more common acute type. In the fulminating variety a 
septicaemia occurs either coincident Avith or shortly after the local 
infection has become established ; hence the startling suddenness of 
the disease and the almost inevitably fatal result. In the chronic 
variety the infection has remained as a local pelvic peritonitis, there has 
been no septicaemia, and the eventual development is a localized pelvic 
abscess. 

PATHOLOGY 

The early pathology of the disease is that of an acute pelvic 
peritonitis ; the viscera are covered with a sticky exudate, there is 
congestion of the underlying organs, and it may be possible to 
demonstrate a purulent infection of the Fallopian tubes. After 
twenty-four hours, the exudate becomes watery and profuse, it is of 
a brownish colom, and flakes of lymph and fibrin are mingled ivith it. 
It is only during and after the fourth day that the exudate becomes 
definitely purulent. 

An observer is impressed by the comparative absence of a proper 
attempt at localization of the disease, a distinction which is so different 
from the majority of peritonitis cases. 

At a later stage the pathology is that of a septicmmia, with its 
widespread septic changes, and, at a later date, empyema or a broncho- 
pneumonia %vill most likely be found. As in pneumonia, the urine 
chlorides and the blood chlorides are diminished. 

DIAGNOSIS 

The recognition of the fulminating type of the disease is often 
extremely difficult ; the general symptoms are so intense that they 
overshadow the local signs, and the condition is ascribed to ptomaine 
poisoning. 

The ordinary acute variety is generally recognized as a peritonitis, 
but it is more difficult to classify the exact type of the infection. Sus- 
picion should be aroused by the apparent pelvic origin of the disease 
in a girl, and in this respect diarrhoea and painful micturition are 
important. When the disease reaches the septicsemic stage there is 
little room for doubt. 
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In the chronic vancitj of the disease the condition is often confused 
ttith tuberculous peritonitis The early acute signs may hare been 
forgotten or misinterpreted, an abdominal abscess makes its appear 
ance, and in the course of time, if neglected, it points at the umbilicus 
as a chronic abscess The sequence is easily ascribed to a tuberculous 
infection, but esamination of the pus and tho completeness with n hich 
the disease eventually disappears will reveal its true character 

PROGNOSIS 

The mortality of the disease is a high one, and it is the development 
of a septicffiinia which brings the fatal issue It is doubtful whether 
an example of the fulminating type ever recovers , in tho acute 
vanety, tho prognosis will depend upon whether the septicaimia can be 
arrested or mmimized (a mortality of about 00 per cent is the average 
experience) , the chronic type of the disease is, of course, much more 
hopeful, because the scpticasmic stage is either averted or diminished, 
and a mortality of 10 to 15 per cent is mually recorded 

TREATMENT 

Early operative treatment offers the best prospect of success, but 
men so tho outlook is extremely grave The very high mortality 
has induced certain surgeons to claim that it is better to delay 
operative interference m the hope that the disease may ultim 
atply become so localized that simpiemciston of an abscess may be all 
that IS eventually required The criticism of such a view is that, 
while the sjstem of temporizing is being practised, a considerable 
number of cases will be lost, and it will resolve itself into a survival 
of the fittest The results of early operation are incomparably better 
than those obtained by delay 

The Operation Simple drainage is all that is required The 
abdomen is opened in the middle line so as to permit drainage of the 
pouch of Douglas, and in many cases good results have been obtained 
by using tho vaginal route Either local anajsthesia or gas and oxygen 
anajsthesia should be employed , chloroform or ether must be rigidly 
excluded, because of their toxic and depressing effects A glass tube 
or a rubber dram cames away the effusion Thereafter large thick 
fomentations are applied to the surface of the abdomen and, in order 
to be effective, these applications must bo kept continuously at as 
high a temperature as possible, this being secured by the frequent 
changing and the use of spcciMIy thick fomentations 

The child is meantime encouraged to drink Jaig;c quantities of 

uid, and pam is kept in abeyance with a suitable hjrpnotic 

n V lew of the extremely serious outlook any adjunct which pro 
luiscs o improve tho prospect may be adopted, and pneumococcal 
Sera or phylacogens may therefore be given a trial 

reatment is continued on these lines, and a careful watch is kept 
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for the earliest evidence of a septicsemic development, and evidence 
suggestive of this calls for a fiirther line of treatment. 

On the earliest signs of septicaemia the child is given an intravenous 
infusion of citrated blood, the amount given depending on the age of 
the child — 400 to 500 c.c. is a common average. The infusion must be 
given carefully and slowly, lest it throw too great a strain upon an 
already weakened heart muscle. On the suggestion of the late Mr. 
Bruce Robertson, of Toronto, we have sometimes exsanguinated a 
child before introducing the fresh blood, and this modification has 
promised considerable success. If the blood transfusion is to give the 
maximum of benefit, the moment of its administration must be care- 
fully chosen ; if given too early it may not prevent the development of 
the septicaemia, while, if administered when the septicaemia is intense, 
its action is largely valueless. The crucial time is at the first sign of 
the development of the blood infection. Apart from the transfusion, 
the stage of septicmmia is treated by the exhibition of stimulants and 
by the free use of oxygen. 

Secondary Pneumococcal Peritonitis 

This variety of the disease is most characteristically seen in children 
who are suffering from pneumonia complicated by empyema. From 
the extra-abdominal focus there is an extension of the disease into the 
peritoneal surface, so that a peritonitis results 

The manifestations of the disease are very different from those 
encountered in the primary variety. The infection is of a com- 
paratively mild and slowly spreading character, early localization 
occurs, and the formation of a circumscribed abscess is the usual 
sequel. 

Clinical Peatubes. In association with an extra-abdominal 
pneumococcal lesion the child begins to complain of abdominal 
pain, there is a further rise of temperature, local tenderness is 
evident on pressure, when there may be vomiting and localized 
distention. 

Teeatment. In view of the tendency ivhich there is for the 
disease to become localized, surgical interference should be delayed 
until abscess formation occurs ; the focus is then dealt with by incision 
and drainage. If it is evident that the disease is spreading, laparo- 
tomy may be called for at an earlier stage. 

Streptococcal Peritonitis 

Scarlet fever may be associated ivith the development of a general 
streptococcal peritonitis. Similarly any streptococcal scpticiemia 
may be complicated by a peritoneal infection. The disease is a 
peculiarly fatal one, and drainage of the abdominal cavity is the only 
surgical procedure which is of any avail. 



SURGERY OR THE ABDOMEN 809 

the surgical aspects of abdominal 

TUBERCULOSIS 

Tho alimentary tract is one of the common sources of entrance of 
the tubercle bacillus into the body of the child, and it is therefore not 
surprising that peritoneal and visceral manifestations of the disease 
are frequent It is in tho small intestine, and particularly m the 
lower end of tho ileum that the absorption of the infecting organisms 
occurs, and m this connection it is important to recall that Dunn and 
others hare demonstrated that the organisms may pass through tho 
intestinal wall and jet lea^o no pathological change which can be 
recognized as an evidence of tbcir passage — in fact, tuberculous 
ulceration of the intestinal mucosa is uncommon in the child 

By their passage through the intestinal wall, tho organisms gain 
entrance to the abdominal cavity, and itis» from this point that demon 
strable lesions become apparent The organisms may pass tia the 
lymphatics into tho glands, when tuberculous lymphadcmtis (‘ tabes 
mesentcnca’) results, or they may pass by a route which as jet is 
obscure, but which results m a localized or a diffuse involvement of 
tho peritoneum— tuiercuiotw peritonihs These two conditions call 
for separate consideration 

Tabes Mcsentenca 

There are probably comparatively few children who escape some 
degree of tuberculous infection of the abdominal ghnds, but m the 
majonty of cases the lesion is circumscribed, and a natural resistance 
results in fibrosis and calcification In less fortunate cases tho disease 
extends, and large masses of tuberculous glands are manifest within 
the abdominal cavity , they appear in the mesentery of the ileo cxcal 
angle, and at the root of the mesentery of the small intestine 

The pathology is similar to that of tuberculous adenitis in any 
other situation, but, owing to tho constant absorption of pjogenic 
organisms from the intestinal tract, tuberculous mesenteric glands are 
apt to undergo repeated attacks of sub acuto pcnadenitis or of lymph 
adenitis It would seem that tho destruction of active lymphatic 
tissue, which naturally follows tho tuberculous infection, reduces the 
resistant power of the gland, and tho manifestations of organismal 
infection are therefore more frequent and more intense It is this 
fact which probably explains the readiness with which tuberculous 
abdominal glands undergo caseation 

Tho surgical significanco of tabes mesentcnca may bo summarized 
as follows — 

1 Tho disease may give nso to difficulties and errors in diagnosis 

2 It may be tho means of producing a condition of acute intestinal 

obstruction 

3 The glimd infection may lead to tho more senous manifestation 

of tuberculous infection of the pentoncum 
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Tkeatment. The condition rarely demands surgical interference. 
If it is met with during the course of an abdominal operation, and if 
only a single mass is foimd to exist in an accessible situation, its re- 
moval would be an advantage. It is a mistake to incise the gland and 
to attempt to curette its interior — general peritoneal infection may 
result from such interference. 

If a mass of glands in the ileo-cmcal angle is producing a chronic 
intestinal obstruction it may be necessary to short-cireviit the loop of 
bowel which is related to the disease. If this operation is done the 
result A\dll be an interesting demonstration of the beneficial effect of 
physiological rest upon a tuberculous lesion. Apart from these 
considerations, abdominal glandular tuberculosis is most efficiently 
treated by conservative and medical measures. 

Tuberculous Peritonitis 

Tuberculous peritonitis is a serious manifestation of abdominal 
tuberculosis. It is generally accompanied by coincident or preceding 
infection of the mesenteric glands, and in the majority of cases it is 
accompanied by other manifestations of the disease throughout the 
body. 

Varieties. It is convenient to classify various types of the 
disease as manifested on a pathological basis. 

(1) The ascitic form, in which the eruption of tubercles on the pen- 

toneum is accompanied by the effusion of fluid either into the 
general peritoneal cavity or into an area which has been 
localized by adhesions. 

(2) The adhesive form, in which there is a matting together of the 

various coils of intestine by tuberculous granulation tissue. 

(3) The acute form, in which the clhiical features are so mtense as to 

simulate a pyogenic peritonitis. The congested peritoneum is 
covered with tubercles, and a plastic deposit appears on its 
surface. 

(4) The pu7'ident or caseous form, in which adhesive peritonitis is pre- 

sent, but between the adhesions, and often between individual 
loops of bowel, there are quantities of caseous debris or pus. 

Clinioal Features. The early symptoms of tuberculous peri- 
tonitis are often obscure ; sometimes the features appear so abruptly 
as to simulate an acute peritonitis, and the similarity may lead to 
considerable diagnostic difificulty. In the average case the symp- 
toms are indefinite abdominal pain, emaciation, loss of appetite, 
constipation with occasional attacks of diarrhcea, and a moderate 
evening rise of temperature 

The abdomen is tumid, the surface temperature is raised, and the 
superficial veins are engorged as the result of venous obstruction in the 
interior. The abdomen is tender to touch, it has a doughy, elastic 
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sensation, and individual tumours may be palpable In some cases 
the indurated contracted omentum gives the impression of a sausage 
shaped tumour stretching across the abdominal cavity above the 
umbilicus Ascites, localized or general, is common In the caseous 
variety a redness around the umbilicus indicates that the intra 
abdominal suppuration is beginning to make its nay to the surface 
The pinched face, the n asted limbs, the general discomfort and fretful 
ness, and the local abdominal signs form a characteristic clinical 
picture 


THE SUttGICAL TREATMENT 
The majority of cases of tuberculous peritonitis respond to medical 
treatment, and it is only under special conditions that surgical inter 
vention is advisable The indications for surgical treatment may be 
summed up under the following headings — • 

(1) The ascitic type of tuberculous peritonitis js frequently benefited 

by a simple cmliotomy 

(2) The caseous type of tuberculous peritonitis may demand incision 

in order to liberate a localized collection of pus 

(3) In any vanety of tuberculous peritonitis, and most frequently 

m the adhesive type, the development of an acute intestinal 

obstruction may necessitate a laparotomy 

(1) Cccliotomy for Tuberculous Ascites If conservative and 
medical measures have failed to produce improvement, and if the 
accumulation of fluid is becoming so great as to give rise to embarrass 
ment, cceliotomy and complete evacuation of the fluid is a moro 
efBcacious procedure m tlie child than repeated paracentesis The 
abdomen is opened through a small sub umbilical incision, and, in 
order that the abdominal wound may be as strong as possible after 
closure, a paramedian incision with displacement of the rectus muscle 
13 chosen — mid line incisions are avoided The peritoneal cavity 
18 entered with care in case bowel is adherent to the deep surface of 
the abdominal wall, the free fluid is emptied as completely as possible 
by means of long handled mops, and the wound is closed It is the 
practice of some to pass free oxygen into the abdominal cavity im 
mediately before the last stitch is tied, the closure of the last suture 
retammg the gas vrithin the abdomen A small amount of iodoform 
m saline (1 m 10,000) has sometimes been used with apparent benefit, 
but we have alwajs been satisfied with simple evacuation of the 
fluid 

The benefit v\ Inch results from coeUotomy w ould appear to proceed 
rom the fact that after removal of the fluid from the peritoneal 
cavitj scrum vnth anti bactenal properties collects, and the morbid 
process may bo thereby arrested 

(2) Incisions in the Caseous Type If redness appears around 

0 umbilicus it 13 advisable to mciso the area, to liberate tho pus, and 
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to introduce an iodoform preparation into the cavity, thereafter 
closing the wound. In this way the advent of a faecal fistula may be 
arrested, but the operation must be carried out with the greatest care, 
because rough or careless manipulation may result in perforation of 
the bowel and the establishment of a small intestine fistula. 

(3) Acute Obstruction in Tuberculous Peritonitis. This is 
one of the most difficult and hopeless conditions with which the surgeon 
has to deal. The complication generally arises in the adhesive type, 
and it is the matting together of the various coils of bowel which 
makes any effective treatment difficult. The obstruction is a small 
intestine one ; a fistula therefore is to be avoided at all costs, and the 
best procedure which the surgeon can adopt is either an entero- 
anastomosis or an anastomosis between small and large bowel. 

It is most convenient to open the abdomen in the right para-median 
line, the most distended coil of bowel is assumed to indicate a point 
immediately above the obstruction, and the surgeon must use his 
judgment in estimating the best form of anastomosis to employ. As 
a rule it is unwise to attempt any Avidespread separation of intestine 
no benefit is likely to result, and the risk of perforating the bowel is 
considerable. 

A Synopsis of the various Medical Measures 'which are 

ADOPTED EITHER INDEPENDENTLY OB IN COLLABORATION WITH 

Surgical Treatment 

The first essential in this as in other forms of tuberculosis is to 
place the child in the most favourable surroundings, where he may 
have abundance of fresh air and as much sunshine as may be Food 
should be abundant and nourishing, fresh cow’s milk being the best 
article of diet. When the sun is shining the child should lie Avith the 
abdomen uncovered, and at other times artificial heliotherapy should 
be arranged for. 

We advise the administration of Bereneck’s tuberculin, given on 
the plan Avhich has been described elsewhere (p. 119), or Moro’s oint- 
ment may be used. 

A great variety of local methods of treatment have been advocated. 
The abdomen may be painted Avith iodine paint once a day, or every 
alternate day, according as it is borne, olive oil being smeared over the 
part as soon as the iodine is applied, in order to prevent evaporation ; 
an ointment composed of equal parts of iodoform ointment and cod 
liver oil may be rubbed into the abdomen tivice daily ; good results 
have been recorded from the use of linimentum hydrargyri, the lini- 
ment being spread over the surface of a flannel belt Avhich is stitched 
around the abdomen. 

Internally cod liver oil is the favourite remedy ; it is often bene- 
ficial to give to a J grain of iodoform dissolved in a dessertspoonful 
of cod liver oil after food tAvice a day. Continental physicians advo- 
cate the use of creasote given in enemata, beginning Avdth 3 minims 
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increased gradually to 15 minima m 4 ounces oi emulsified cod 
liver oil, once daily 

TUBERCULOUS DISEASE OF THE INTESTINAL WALL 
Children, in common with adults, suOcr from tuberculous infection 
of the bouebvall In -view of the large part played by the aUmentory 
tract m the infection of the child it might be thought that tuberculosis 
of the bouel ivall uould bo more common m the child than in tho 
adult, yet such is not the case peritoneal and glandular manifestations 
are those most commonly found in the child, while tho infections of tho 
bowel wall arc more Irc(iuent m the adult The peculiarity is difficult 
to explain, unless it be that tho rapid absorption through tho bowel 
wall of the child does not permit sufficient time for tho organism to 
settle But even in the child the condition occurs sufficiently fre 
quently to demand recognition 

Pathology Two types of the disease are recognized — one acute 
m its progress, ulcerating and destructive m Us characters, affecting 
the sub mucous layer of tho bovrcl and afterwards invading and dcs 
troying the mucous coat and tho muscular layer , tho other chronic 
in its course, hyperplastic in its characters, associated with tho forma 
tion of masses of granulation tissue throughout tho coats of the bowel 
wall, and ending m a tumour formation of varying size 

The. ulcerating type of the disease is uncommon m the child it is 
met with in cases o! general tuberculosis, and as a sequel to advanced 
pulmonary tuberculosis when the swallowed sputum is tho source of 
the infection The treatment is essentially of a medical nature 

The hyperplastic type of the disease is tho manifestation most 
commonly displaced m the child, and, is tumour formation and 
stricture are often the sequclm of its development, surgical treatment 
is frequently demanded 

Theilco ca.cal segment of the bowel is the common site of infection, 
and the predisposition depends upon anatomical and physiological 
reasons, for this 13 a region of delay, and a region in which tho occur 
rence of lymphatic tissue forms foci for tho development of the 
disease Tuberculous nodules form in the sub mucous layers of tho 
bowel, the disease infiltrates throughout tho layers of the intestinal 
wall, and a reactiie formation of connective tissue arises, which results 
in a mass of granulation tissue, or, if fibrous changes develop, in an 
annular stricture If the serous coat of the bowel is unaffected, tho 
tumour remains mobile, but m disease of long etandmg, fixation is likely 
to be present H tho ileo caecal angle is tho site of tho disease, the 
appendix may be incorporated m the general mass In certain cases, 
the appendix would seem to be the ongmal site of the lesion 
CmicAL Feattjbes In the early stages of tho disease, definite 
symptoms are absent There are occasional complamts of colic, the 
digestion may be upset from time to time, while m some cases the 
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toms Examination slioMs that the essential ciiange is a true hyper 
trophy of the muscular tissue at tlic extremities of tlie stomach, the 
most evident thickening being found at tlie pylorus and the stomach 
wall in immediate relationship to it, but a lesser degree of a similar 
change is found at the cardiac orifice and in the lower end of the 
oesophagus The various explanatory theories which have been put 
forward may be summarized into two opposing views — 

(1) That there is a primary congenital muscular hypertrophy in the 

affected region, and that this is associated with a secondary 
increased functional activity, the combination resulting in a 
pylonc obstruction (Hirschsprung Cantley) 

(2) That a functional over activity of the muscle is the pnmary factor, 

that the functional error depends upon a want of co ordination 
of the normal stimuli, and that the repeated forcible contractions 
of the muscle result in a secondary hypertrophy (Thomson) 

At the present time the second view meets with the greatest 
acceptance, and, m elaboration of it, it is assumed that the want of co 
ordination actually begins before birth, when the activity of the stomach 
and the pylorus la stimulated by the swallowing of liquor ammv It 
IS perhaps unwise, howev cr, to dogmatize upon the congenital nature 
of the disorder, for what is congenital may only be a lack of stability 
m the harmony between gastric and pylonc contraction and relaxation 
Whatever view be accepted, it is important to realize that the obstruo 
tion results from a combination of two errors — the increased bulk of 
the muscular fibres, and the powerful contraction of tlio hypertrophied 
muscle 

PATHOLOGY 

From the level of the pyloric veins the muscular hypertrophy ex 
tends proximally along the stomach wall to the neighbourhood of the 
incisura angulans, where the normal thickness of the muscular wall is 
gradually reached The hypertrophy extends in a very slight degree 
into the first part of the duodenum, but the pyloric canal and the 
pylonc vestibule are the chief sites of the change IVe believe that 
tho circular pylonc sphincter is not affected by the hypertrophy 
The muscular overgrow tli forms a firm swelling of a paler colour 
than tlie remainder of the stomach wall, tho overlying peritoneum is 
tense, the hypertrophied muscle is of varying thickness, is greyish 
white on section, with a diminished vascularity, and, when divided 
with a knife in the long axis oi the stomach, it instantly retracts, for 
the circular fibres are those which arc mainly affected by the hyper 
trophy The sub mucous coat appears to be increased in thickness, 
and tho fact has a bearing upon the operative treatment, because the 
peculiarity permits of easy separation of the muscular from the under 
The mucous membrane is often invaginated in a 
U shaped manner into the lumen otfacrwiso its structure is unaltered 
10 l^dy of tho stomach is dilated andcatarrhal changes are generally 
minifcst throughout the lining mucosa 
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The surgeon early appreciates that Avhen there is much retention 
of contents within the stomach the pyloric tumour shows evidences of 
oedema with a temporary increase in size. The change probably 
depends upon a mild infective process extending into the stomach 
wall as the result of the retention of contents. Clinically the phase of 
oedema corresponds to an exacerbation of the obstructive symptoms. 

SYMPTOMS 

In a typical case the history is characteristic. For a week or two 
after birth the child enjoys good health, vomiting then begins to 
appear, and the mother is at a loss to explain the development, for no 
dietetic error appears to be responsible. At first the vomiting is that 



Fig. 431 — Congenital Hypertrophic Stenosis of the Pylorus (Baby 31 months). 

of ordinary sickness, but after the symptom has persisted for a short 
time it acquires characteristic features, in that it becomes forcible and 
explosive, so that it shoots from the nose and mouth. The vomited 
matter is often large in amount, suggesting that it represents more 
than a single meal. The vomiting may come on immediately after the 
meal has been taken, or an interval of five or ten minutes may elapse. 
Meantime the child shows no general evidence of dyspepsia, and his 
appetite is unimpaired. While the symptom of vomiting is persisting, 
however, the child is losing weight, and the rapidity with which the 
weight is falling is a valuable index to the degree of pyloric obstruction 
which exists. 

In the absence of suitable treatment the vomiting continues, and, 
because an insufficiency of food is being ingested, the body iveight 
steadily falls, and constipation becomes evident. 
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EXAMINATION OF THE BABY 

In the early stages of the disease the child has a healthy appear 
ance, and there are no evidences of dyspepsia When the symptoms 
have existed for some time there is general wasting and other evidences 
of inanition 

Abdominal examination «!hoivs some fullness in the upper part 
If the baby is given some fluid, and the abdomen is then palpated or 
kneaded, a pattern of the stomach may be seen to frame itself on 
the abdominal wall It appears as a rounded spelling beneath tho 
left costal margin, and becomes more definite and rounded in its out 
line until it is about the 'size of a golf ball This spelling gradually 
passes from left to right across tho abdomen and then disappears 
Successive patterns of this 
nature succeed one another 
at intervals of a few seconds, 
and, if a careful palpation is 
made at the pomt where the 
pattern seems to disappear, 
tho rounded tumour of the 
hypertrophied pylorus may 
bo made out In many 
cases the recognition of the 




Fio 432 — A formal Pylorua in cross section (Baby 9 weeks old) B Con 
genital Hypertrophy o! Pylorus in cross section to show tho remarkable 
liyperplasia of Uio circular muscular coat 

{Thtieit{lwnMaretltoit»b]iprrmtUUM<SDf John Thomtoa) 

tumour IS diflicult, but if suflicicnt care is taken it should always be 
demonstrable, palpation should be done while the child is having 
a feed, because at this time the pylorus is most easily felt 


DIAGNOSIS 

A gastric catarrh with secondary pyloric spasm and a congenital 
duodenal obstruction are the two conditions liable to be confused with 
hypertrophy of the pjlorus A true pjlonc obstruction is recognized 
by tho characteristic clinical lustory, tho demonstration of a gastnc 
pattern, and the palpable pylorus, and in the presence of these features 
there need bo no dubiety m tho diagnosis Tho constipation and the 
Vomiting of meningitis are sometimes a source of confusion 
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The general f'xcts arc — 

(1) The operation, of T^hatever nature it may be, is often fatal 

(2) The best results mil be obtained by the surgeon who has had con 

siderable experience in the conduct of these cases 

(3) If the case is one m which the choice between surgical and medical 

treatment is a narrow one, the decision should be given to 
operation 

Apart from these general facts there are certain conditions which 
the majority are agreed should be accepted as indications for operativ e 
treatment These are — 

(1) If m spite of a fair trial by medical means, the child's weight con 

tinucs to fall 

(2) If the child, when first seen, is m a collapsed condition 

(3) If the child xa a breast fed baby This last indication requires 

some further explanation 

The choice of medical treatment in a breast fed baby will almost 
certainly mean the sacnficc of the mothers milt The weets or 
months of medical treatment, the prolonged anxiety, and the disturb 
anco of suckling, make it almost impossible to retain the mother's 
milk, and therefore m these cases it is our invariable practice to advise 
that operation be earned out, for withm twenty ionz hours the child 
may resume breast feeding 

Varieties of Surgical Treatment 

A variety of operations haie been practised from time to time, 
many of which have been abandoned by common consent— -pylorec- 
tomy, pyloroplasty, and gastro enterostomy are now things of the 
past The present day procedures may be said to be included under 
three headings — 

(1) Forcible dilatation of the pylorus (the modified Loreta operation) 

(2) The Rammstedl operation 

(3) The Strauss modijicaiion of ike Rammstedt operation 

(1) Forcible Dilatation of the Pylorus The method is an 
extremely simple one The abdomen is opened by a small incision to 
the right of the middle line, this position being chosen because the 
gastnc distention which exists displaces the pylorus well o\cr to the 
right The pylorus and the pylono portion of the stomach are gently 
pulled out of the wound and protected by warm saline packs A 
small incision is now made into the stomach, and it is important that 
It should not be made through a hypertrophied portion of the stomach 
Wall, because in that event its subsequent closure may bo difficult 
A special dilator is introduced into the stomach cavity and, guided by 
the operator s left band, it is passed through the pylorus until its pomt 
can be felt m the first part of the duodenum By means of the dilator 
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the pylorus is now stretched in much the same fashion as one stretches 
a glove finger. The divulsion is carried out gradually, and, as a matter 
of fact, surprisingly little force is required. Certain surgeons use 
bougies to stretch the pylorus, while others employ the finger as a 
stretching medium. When the operator is satisfied that the obstruc- 
tion has been completely overcome, the stomach wound is sutured, 
and the abdominal wound closed with a series of interrupted silinvorm 
gut sutures. 

(2) The Rammstedt Operation. The abdomen is opened by a 
right paramedian incision about inches long, the pylorus is delivered 
and rotated so that its upper surface looks directly forwards. The 
tumour is incised longitudinally from end to end through the bloodless 
area above the level of the pyloric vein. The incision is made wtli 
a very sharp small-bladed knife, and it is carried down to, but not 
into, the sub-mucosa, which shows up as a yellowish- white glistening 
surface. 

Great care is required when the incision comes close to the duo- 
denum, because of the liability to injury of the duodenal mucous 
membrane from its proximity to the muscular coat. Separation of 
the divided surfaces is completed by inserting the closed blade of a 
small blunt scissors between the edges, and gradually opening the 
blades. It is important to assure oneself that no muscular tissue has 
been left undivided. It is unlikely that any bleeding of con- 
sequence will ensue, but, if any hmmorrhage is apparent, it must be 
arrested, however slight it may appear, for there is little tendency 
to spontaneous coagulation. The bleeding is controlled by under- 
cutting the vessel with a small round needle and fine catgut, or by 
implanting a tag of omentum or a shred of muscle over the bleeding 
point. 

The viscera are now returned to the abdomen, and the wound m 
the abdomen wall is closed with interrupted silkworm-gut sutures. 

(3) The Strauss Modification of the Rammstedt Operation. 
A. A. Strauss has devised an operation which, in his hands, has given 
excellent results with a mortality of only three deaths in one hundred 
and three consecutive cases. This operation is based on experimental 
work done by Strauss in 1912 and 1913. According to his technic an 
incision about 1 inch long is made through the fibres of the rectus 
muscle in the right hypochondriac region over the pylorus, and if a 
tumour can be felt the location of the incision is rendered more accur- 
ate. The index finger is inserted through the incision, and a ribbon- 
shaped hook is introduced into the wound along the index finger to the 
hypertrophied pylorus, which is brought up into the woimd by this 
hook. If this cannot be readily done or a hook of this type is not 
available, the incision may be enlarged until the pylorus can be de- 
livered into the wound without difficulty. The practice of Strauss, 
however, is to deliver the pylorus by this hook, working through a 
small incision in order to avoid imduly exposing the other portions of 
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lilo 433 — Oporations for CongcniUl 
Stenous of the i’jlorua (Ajter Hor$l*y ) 

A Th« Ilaam«tcdt orrivltoo 
1} C Tiie &ata{nst«4c at b) Slrau&t 

{Aptf UtriltV ) 

tho stomach or the intestines Alter 
dehreriDg tho tumour, an incision is ' 
made into the bloodless region of 

the pylorus This incision is longitudinal, and is made uith a 
sharp knife, going through only the superficial Jajers of tho hypertro 
phied muscle The rest of the fibre are separated uith the handle of 
a scalpel to the stomach side of the growdh, where it merges into 
the normal musculature of the stomach Working close to the 
mucosa of tho stomach in this manner and m this region gi\ cs a 
line of cleavage between the mucosa and the muscular coat that is 
easily obtained, and makes it po<isiblo to split tho hypertrophied muscle 
down to the duodenum without the accident of punctunng the mucosa, 
18 a danger in the usual method of performing tho Rammstedt opera 
tion The edges of the dnndcd hypertrophied muscle fibres are caught 
and pulled apart with the fingers and thumb, usmg a piece of gauze 
to secure a firm hold This causes the mucosa to separate from the 
muscular coats m the stomach, and aUo breaks tho few remaining 
muscle fibres toward tho duodenal end These fibres are often 
responsible for constriction, and, when dnidcd ^ 7 lth a knife, injury 
to the mucosa of tho duodenum is likely to occur By this method 
they are tom apart instead of bemg cut The mucos'i is com- 
pletely shelled out by blunt diasectioii from the rouscuhr layers of 
tliohyjKrtrophicd pylorus Tliiscaubcsthomucosatouiifold Strauss 
completes tho operation by sphttmg a flap from the inner portion of 




822 


SUEGERY OF CHILDHOOD 


the hypertrophied muscle fibres. The flap hinges along one edge of 
the incision, and is turned over the exposed mucosa and fastened -with 
a few interrupted sutures of fine silk to the opposite edge. This covers 
the mucosa completely. The free end of the omentum is brought 
over the flap and -sutured in position. A cross section of the com- 
pleted operation shows -a lumen well established "with the mucosa 
distended and at the same time protected in its anterior portion by 
the flap Avhich has been cut from -the hypertrophied muscle. The 
method of completely mobilizing the mucosa without the danger 
either of perforation of the duodenal mucosa or of leaving a few 
obstructing fibres, presents certain advantages over the Rammstedt 
operation. 

The Choice of Method. In our own practice we mvariably 
practise the Rammstedt technic. The stomach is thoroughly Avashed 
out one hour before operation. Gas and oxygen anaesthesia is em- 
ployed, and fluid is administered subcutaneously both before and 
during the operation. We have foimd it an advantage to ensiue a 
complete haemostasis by the injection of a fcAv minims of adrenalin 
chloride solution (1 in 1,000) into the cut sirnface of the pyloric incision 
before returning the stomach to the abdomen. 

PosT-oPEEATivE Tbeatment. Both during and after the opera- 
tion the child must be kept Avarm ; there is a tendency for a con- 
siderable degree of shock to develop, and the maintenance of heat is 
one of the best methods of its prevention. 

Within one hour after operation the child is given ounce of 
sterile water containing 5 per cent, of glucose, and this is repeated 
every hour. At the end of twelve hours, citrated milk diluted Avith 
equal parts of Avarm sterile water is given in quantities of § ounce 
every hour, and this quantity is gradually increased to 1 ounce each 
hour. If the child is on the breast it should be restored to it after 
twenty-four horns. 

FOREIGN BODIES IN THE STOMACH AND DUODENUM 

The habit Avhich many children have of placing small objects in 
their mouths is responsible for the frequency with Avhich such objects 
as buttons, pins, and small toys find their Avay into the stomach. If 
these objects remain Avithin the stomach, or if they are of such a nature 
that perforation of the viscus wall may result, their removal by opera- 
tion is required. 

Coins larger than a halfpenny aauII not pass through the pylorus, 
and it becomes necessary to expose and incise the stomach Avail m 
order to remove them. Pins are peculiarly dangerous ; they generally 
pass through the pylorus, but they become arrested Avhere the duo- 
denum passes across the vertebral column. In this situation they 
easily perforate the thin-Avalled bowel, so that a peritomtis results. 
In this event it is often feasible to manipulate the object so that it 
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passes back into the stomach, from which it is removed Incision 
of the duodenum is to be avoided if possible 

The use of X rajs in the recognition and localization of the foreign 
body should always be invoked 


THE INTESTINES 


APPENDICITIS 

Appendicitis is the most frequent surgical abdominal ailment of 
the child, and, as its dangers are now sufficiently recognized, there is 
no need to dwell upon the importance of the disease Its literature is 
probably larger than that of any other individual subject , many 
volumes would be required to contain it, but for our present purpose 
it is only necessary to allude to the essential aspects of the disease, 
especially to those which concern the child 

ANATOMY 

Durmg the first two ^cars of life the amount of lymphoid tissue in 
the appendix wall is comparatively small, but after the second year 
the lymphoid tissue begins to grow and to extend until it reaches the 
maximum of its development about tho twentieth year This ana 
tomical detail has a possible influence upon the ago incidence of 
appendicitis, and the connection wrill presently be alluded to 

There is no other point of anatomical interest which characterizes 
the child’s appendix as distinct from the adults 


ETIOLOGY 

Age Incidence and its Explanation There is a widespread idea 
that acute appendicitis does not occur during tho early months of life, 
but such a conception is incorrect The truth is that the disease is 
very rare in the first jear of life, it is somewhat less so during the 
second jear, and after this date it becomes progressively more common 
imtil about the eighth j ear, after which it seems to maintam a uniform 
standard until it reaches the twelfth year, when it may be said to pass 
out of the sphere of childhood into that of adolescence We have 
atelj an'il5scd tho age incidence of tho last 500 cases operated on in 
the Edinburgh Childrens Hospital, and the research has elicited tho 
following 

least two points which call for comment apart 
rom the fact of the increasing incidence of tho disease as ago 
advances — 


(1) That no period of childhood is entirely free from the disease 
(-) That an explanation is required of tho progressively increasing mci 
denco of tho disease f h j e 
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We have already alluded to the importance of bearing in mind the 
first possibility — on four occasions we have met vdth examples of 
acute appendicitis in infants who were on the breast when the disease 
made its appearance, and there is a real possibility of overlooking the 
true nature of the complaint in the presence of such unusual circum- 
stances. 

The second point is difficult to elaborate with any degree of cer- 
tainty, because an ansAver to it presupposes a knoAvledge of the exact 
etiology of the disease, a point upon which considerable dubiety still 
exists, but the explanation of the age incidence of childhood may be 



Table illustrating the Ago Incidence of Appendicitis in Children. 

found in one or more of several possible directions. It is probably 
affected — 

(1) By the relative amount of lymphoid tissue present in the appendix 

at different periods of life. This point has been alluded to in 
connection with the question of anatomy. The amount is 
certainly very small at birth, and there is comparatively little 
during the first year. It is generally accepted that the greater 
the amount of lymphoid tissue, the higher are the possibilities 
of infection. 

(2) By the fact that the toxicity of the intestinal flora alters as the 

child grows older. In the majority of cases the bacillus coh 
communis is the organism responsible for the infection, and it is 
an organism which displays the most remarkable variation in 
its virulence. Soon after birth, when intestinal digestion first 
begins, its virulence is comparatively slight, but as the child 
grows older, this feature becomes progressively greater, the 
increase being stimulated by the increasing complexity of the 
diet, and possibly by incidental attacks of gastro-enteric catarrh. 

Structural and bacterial influences are therefore the factors Avhich 
probably explain the relative age incidences. 
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Other Etiological Influences Tho various influences which 
are said to aflect the occurrence of the disease m the adult ha\ e. relati\ o 
degrees of influence in the child The effect of foreign bodies is as 
great in the child as in the adult, uonns (oxyuris \ ermicularisj fiavo 
frequently been reported, and on more than one occasion we have 
found them m the interior of an inflamed appendix Stnctuie, kinhs, 
and ulcers all play a provocative part, for any factor which has an 
obstructue effect has to he considered Influences of terminal blood 
supply and the gastro entewo infections which result from carious 
teeth are equally applicable to both children and adults 

PATHOLOGY 

The disease begins as an intra mural infection — the inflammatory 
reaction being first apparent in tho mucous lining of tho appendix 
If the infection extends it comes into contact with l 3 anpboid tissue in 
the sub mucous coat, and in this structure it extends more wudtly and 
rapidly than when confined to the interior Prom this lajcr there is 
an extension through the muscle wall into tho sub-pexitoneal and 
peritoneal tissues 

Infection may extend from tho interior as a gradual migration 
through tho pccitoneum, os a local perforition at ono point, or as an 
extensive necrosis involving tho terminal portion, or c\ en the complete 
extent of tho organ 

IVhile the foregoing brief outline of the pathology is generally 
applicable, the child’s appendix has three pccuhantios which may bo 
said to influence its pathology (1) tho largo amount of lymphoid 
tissue in the child’s appendix is apt to result m a rapid spread of the 
infection and early invoh ement of a wide area , (2) tho appendix wall 
IS relatively thin, and therefore tho infection soon becomes a pentoneal 
om, , (1) the omentum of the child is imperfectly dca eloped, especially 
in the early months of life, and lU protective influence is therefore less 
effective In fact, the outstanding characteristic of icutc appendicitis 
in the child is that it is more likely to be a rapidly spreading and cxteii 
bue infection than the corresponding disease in the adult 

CLINICAL FEATUPNS 

The History If th© child has reached an mtelligent age, he or 
bhe will give an accurate account of tho subjective symptoms which 
they have experienced, an account which is often more accurate than 
that obtamed from tho adult la younger children the clinician will 
hav 0 to rely upon tho history as given by the parents or fnends, and a 
good dcil of discrimination may have to bo exercised before the 
essential facts aro gathered But even jn tho case of very young 
children two leading questions should bo put, and the answers given 
may afford valuablo information The questions arc— ‘Docs it 
hurt 1 and in the event of a positive reply— WTicrc docs it hurt » ' 
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If the answer to the second question is acconapanied by a gesture 
towards the right iliac fossa the information is worth attending to. 

The Symptoms. Pain, vomiting, and fever are the symptoms 
common to the average case of appendicitis. The child complains of 
abdominal pain, and this at first may be localized to the epigastrium, 
to the umbilicus, or to the lower half of the abdomen. Within a short 
period of time there is vomiting upon one or more occasions, and the 
pain becomes localized to the right iliac fossa. It is now apparent 
that the child has a considerable amount of general disturbance 
accompanying the local signs, and, when the temperature is taken, 
fever is found to be present. Constipation usually accompanies the 
other features of the disorder. 

From such a beginning the disease may follow various possibili- 
ties : — 

(1) It may gradually subside until there is a complete disappearance 

of the morbid features. 

(2) While the more acute symptoms may subside, local inflammatory 

evidences remain in the shape of abscess formation, 

(3) There may be an extension of both the abdominal and the general 

features, the evidences of a general peritonitis. 

The Importance of Bilious Attacks. 

There are many cases in which the interrogation regarding the 
former history brings out an account of what the parents call ‘ bilious 
attacks,’ — indefinite accounts of abdominal pain and sickness, during 
which no suspicions may have been entertained that the appendix is 
the organ really responsible for their appearance. Further inquiry 
into these former symptoms may confirm a doubtful diagnosis and 
explain obscure general symptoms. 

Special Symptoms depending upon the Position of the Appendix. 

If the appendix lies in its normal situation in the right iliac fossa 
the usual symptoms are displayed, but it may happen that the 
appendix lies in situations which bring it into contact with other 
organs and tissues, and where, if the appendix is inflamed, sympathetic 
or secondary congestion of these other organs or tissues may produce 
highly characteristic signs. The point is alluded to more fully later, 
and here it is only necessary to instance one or two examples. If the 
appendix lies in the pelvis so that it is in contact with the rectum 
and bladder it is common to find that painful micturition, retention of 
urine, diarrhoea, and tenesmus may accompany the more usual signs 
of the disease, a retro-csecal appendix may lead to the pain being 
referred to the loin, and an appendix which is associated with an 
imperfectly descended caecum may show diaphragmatic signs which 
suggest a pulmonary lesion. 

The Physical Examination. This may tax all the resources 
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and tact of the examiner If the child w old enough to appreciate 
that the clinician is bis friend, and that there is no deliberate attempt 
to hurt him, there %viJ] be no difficulty, but in young children, and 
especially in that type nhich is known a<» tho ‘ spoiled child,’ there may 
be such continual resistance that it is \ery difficult to acquire facts of 
real value In such an e\ent we alwaj^ practise the manoeuvre of 
giving the child a whiS of chloroform, probably mixed with some 
pleasant scent, such as eau de Cologne The child becomes sleepy, 
no real anasthesia is induced, but the struggling ceases, and >et the 
essential evideacca of tenderness snd muscularngidity, if present, are 
easily demonstrable 

The physical examination will commence with a general 8ur\ey of 
the child The facics of general peritonitis is as distinctive m the 
child as m the adult , in less severe degrees of the disease tho child 
may look poisoned and ill, sometimes he lies on his back ■with the 
knees drawn up, he may ho on one side woth tho knees bent, ho is 
fcstless and imtahle, mth a strong objection \o bemg disturhod. Tho 
pulse and respiration rates are noted, and the teroperaturo is taken — 
the temperaturo is raised, but not excessively, the pulso rate is m 
creased Tho tongue is inspected if the patient is agreeable, but, if 
he objects, it is unnecessary to press the point 

TAe abdomen is the principal centre of the local examination, and 
inspection, palpation, and rectal examination are employed 
Inspection reveals — 

(1) Tho boarding of muscular tixation, and this evidence is local or 
general according to the extent of the loSammatoiy change 
{2) Tho local swelling of an abscess or (be general distention which 
follows intestinal paralysis or general pentomtis 
(3) An unusual prominence of tho lower abdominal veins In the 
presence of any acute low abdominal infection in young children 
this sign 18 often well marked 

Palpation is used with extreme care, because the child is resentful 
of any attempt to handle a sensitive and painful part Palpation 
should attempt to supply informafion regarding the sl^, the muscula 
ture, and the abdominal contents The skin may demonstrate the 
viscerosensory rcflc-c as described by Head and I^Iackenzic, and 
m this connection there is the important fact, that as long as the 
infection is limited to the appendix without inv oh mg the peritoneum, 
the area of cutaneous hypersensibility is in the region of the groin, 
but when the peritoneum becomes involved, the region of the right 
iliac fossa is tho area affected The musculature is examined by 
light palpation to demonstrate the presence or the absence of the 
reflex muscular fixation which betokens an underlying inflammatory 
ksion Ihc extent of tho fixation will depend upon tho distribution 
of tho infection, and the demonstration of this rigidity in the region 
of tho right iliac fosaa, or wherever the appendix may he, is almost 
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—us; exception to tUs 

^fshtlygreater'de^ZlTpl^^^^ and for that reason a 

always be practised. The intention i 1 Sentleness must 

position, and distribution of tendeJliP^ demonstrate the presence, 
tenderness is usually very distinct^fn^®' appendieitis the 

and Its distribution realized there is no'lppr+^^'® sign has been elicited 
Slight local pressure over the r.r> •+• the process, 

wse to a referred pain iHL . ? ^PPe^dix may give 

difldcult to bring out with certaintt°? Pylorus, but this sign is 
portant sign which may be A more im- 

tenderness which arises ^n the^rSS f 

in an upward direction over the fpff -r ^ pressure is exerted 

gds in the bowel is displaced bapt^ ^ region ; by this movement, 
intra-csecal pressure, pain is comnl^-^^^’ slightly increasing the 

It IS during this stLe of the exot!r^‘^+°^ 
inay be present is detected Th *^at any swelling which 

abscess may be felt, but if therp • outline of an appendix 

pou^, it is unwise to continue flf 1^ bringing out this 

J^ercussion is rarelv of ^ J f Palpation, 
appendicitis it may be possibl^e ordinary case of acute 

in the right iliac region which i<? « degree of dullness 

of an unusual accumulation of n produced by the presence 

appendicitis the c^um andlp ^^Uo-c^cal 

front of the infected focus aor? colon are often distended in 

he right iliac fossa. ^ may afford a tympanitic note in 

In the general peritonitis t^ii • 

possible to elicit a dull note in b acute appendicitis it may be 

of fluid. both flanks suggestive of the presence 

RectoZ examination is a mnsf , i 

ion regarding the state of affnirs^ means of obtaining informa- 
clnld is peculiarly sensitive a 'r t^e 

examination -without vitiatino- anassthesia ivill facilitate the 

should be of a bi-manuri Safe -“-Nation 

exp ore the pelvis and the lower ^bti ^ young child it is possible to 
ately than by a purely abdominal ^'^^^^” method more accur- 

appendicitis pressure on the^Shf ^ °^dinary acute 

en emess ; if an abscess is present ° rectum induces marked 
passing into the pelvis, its demon<jfr especially if the abscess is 
presence of a general infectiorof S " -f I« 

and generalized tenderness are manif^r^ oneum, oedema, bogginess, 

A Sumiabv of the Clinioai, Evipevces 
I n a characteristic case the clininl h- + 
somewhat as follows ; the child com l • may be summarized 

is general, umbilical, hypovastrie nr ^ abdominal pain which 

ypogastric, or epigastric in position. After a 



SURGERY OF THE ABDOMEN 829 

short time there is vomiting, and the pain tends to be localized to the 
right iliac region Signs of a general disturbance now appear, there is 
malaise with fever, and the child appears toxic and ill , the bowels are 
constipated On abdominal examination the lower abdomen is rigid, 
and the breathmg is of tho costal and upper abdominal t 3 rpe, there 
may be increased prominence of the superficial lower abdominal veins 
on the affected side On palpation hypercesthesia is demonstrable 
over the inguinal ligament if the infection is an intramural one, 
and over the nght iliac fossa if tho infection has extended to the 
peritoneum , there is muscular rigidity over the right lower half of 
the abdomen, and tenderness la elicited in the right iliac fossa when 
gentle pressure is exerted, the extent of the tenderness depending on 
the distribution of the infection Rectal examination demonstrates 
local tenderness in the right rectal wall with possibly some cedema of 
the surrounding parts 

SPECIAL FEATURES DEPENDENT ON LOCALITY 
In a certain proportion of cases the petition of the appendix does 
not conform to the majority type, and an unusual site may result m 
unusual clinical features The student will do well to bear in mmd 
that there arc at least five unusual situations m which the appendix 
may lie — the pelvic appendix, the retro c»cal appendix, the mesenteric 
appendix, the sub hepatic or high appendix, and the left iliac appendix 
It IB necessary to refer to certain features which distinguish the several 
types 

The Pelvic Appendix Many mistakes are made m the recogni 
tion of this type of tho disease, because the appendix lies so low that 
it 18 really a pelvic organ Pelvic appendicitis is characterized by the 
following points — 

(1) The pam and tenderness may be referred to the supra pubic 

region 

(2) The proximity of the appendix to the bladder and rectum may 

induce tho special signs of painful and frequent micturition, 
and diarrhcea with or without tenesmus 

(3) The close relationship of the pelvic appendix to the obturator 

intemus muscle may produce an oedema of the muscle, with the 
result that there is pam on stretching or on contraction of tho 
muscle when rotatory movements of the leg are carried out 

(4) There is a greater tendency to abdominal distention in this type 

of tho disease than in the ordinary variety of appendicitis, 
because the terminal segments of both large and small intestine 
(pelvic colon and lower loop of ileum) are involved in the infiam 
matory reaction 

It 13 milikely that an error in the recognition of pelvic appendicitis 
will occur if a rectal examination is made 

The Rctro-cmcal Appendix IVliea tho appendix occupies a 
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retro-ccecal position, it lies in contact with the posterior abdominal 
wall, and in many cases may be partially extra-peritoneal. It is not 
surprising, therefore, that distinctive symptoms may characterize 
retro-caecal appendicitis. 

(1) The pain, tenderness and rigidity may be referred to the loin. 

This distinction is well appreciated if the loin be gently grasped 
between the fingers and the thumb, when it wiU be found that 
the tenderness and the related muscular fixation prevent the 
fingers from sinking into the loin. 

(2) Vomiting may not occur in this variety of the disease, probably 

because the peritoneum is not so early or so definitely affected. 

(3) The relationship of the appendix to the ilio-psoas muscle may 

result in an oedema and tenderness of the muscle, and this 
effect is made manifest by a persistent flexion of the right hip, 
Avhile pain is produced if an attempt is made to induce exten- 
sion. 

The Mesenteric Appendix. It may happen that the appendix 
lies in close relationship to the terminal portion of the ileum ; it may 
pass superficial to, or deeper than, the bowel, and it may acquire attach- 
ment to the upper or the under surface of the mesentery : in any of 
these cases it may be described as a mesenteric appendix. 

If an appendix in such a position becomes inflamed, it has a ten- 
dency to exert an obstructive influence upon the small intestine, so that 
signs of an acute intestinal obstruction appear. Vomiting occurs early, 
is most persistent, and the picture of an intestinal obstruction is 
completed by the absence of the passage of flatus or fmces from the 
lower bowel. This type of appendicitis is peculiarly dangerous in 
childhood. 

The Sub -hepatic or High Appendix. We have described how 
an error in the third stage of rotation of the intestuie may result m 
an imperfect descent of the caecum, so that it lies in a sub-hepatic or 
pyloric situation. The high situation of the appendix in the presence 
of inflammation of that organ is a source of confusion in the correct 
recognition of the disease. The features which distinguish this variety 
are . — 

1. The local evidences are in the sub-costal region. 

2. Vomiting is a persistent symptom. 

3. The proximity of the infection to the sub-phrenic region may result 

in respiratory signs which simulate a diaphragmatic pleurisy 
or a pneumonia — the respiration rate is quickened, and moist 
rales may be detected in the lung. 

4. Jaundice is a frequent accompaniment. 

The left Iliac Appendix. A late rotation error may result ni 
the ciecum occupying the left iliac fossa, and this, of course, apart from 
any transposition of viscera. In such an event the ordinary evidences 
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of tlic disease are transposed from the right iliac fossa to the left, and, 
as an additional symptom, diarrhoea frequently occurs 

TUB DliONOSIS 

In the average case of the disease the signs are so distinctive that 
the affection is at once recognized In the history, importance is 
attached to the order in which the signs and symptoms make their 
appearance — pain, v omiting, tenderness and fe\ er , any obvious 
digression from this order should arouse suspicion The demonstra 
tion of local rigidity with tenderness and the evidence which is obtamed 
by a rectal examination are the most reliable physical changes An 
estimation of the white cell count of the blood may afford valuable 
information, for the presence of a Icucocy tosis may be the determinmg 
factor in an otherwise doubtful diagnosis 

Differential Diagnosis In many cases, however, doubt will 
arise because there arc a number of conditions which simulate appendi 
citis, and these possible pitfalls arc even more numerous in childhood 
than in adult life It is unnecessary to allude to all the possible 
sources of error, os many of them are characteristic of the adult, and 
therefore wo shall content ourselves with noticing the more likely 
pos&ibihties of confusion during childhood 

(a) Acute Pyelitis A female child is taken ill with indcfimto 
abdominal pam, iiigh temperature, ngors, vomiting, and constipation 
with considerable general disturbance The child is apparently very 
ill, and It IS a charactcnstio feature of the disease that there is great 
mental irntabibty winch makes examination difficult Abdominal 
examination reveals local tenderness with a minor degree of muscular 
rigidity The picture m some respects resembles appendicitis, but 
actually it is that of acute pyelitis 

The mam safeguard against error is the examination of the urine, 
and such an examination should be a routine in every abdominal 
illness It IS possible that the need for such an examination is de 
manded bj djsuria and frequency of micturition, but in many cases 
these regional signs are absent The urine is acid and opalescent, a 
deposit 13 slow to form, at times it is present but slight in amount, 
and, if a microscopical examination is made of a drop from the middle 
of the specimen (not from the deposit) pus cells and colon bacilli arc 
found to be pre&cnt 

Apart from the characteristic condition of the urine, other points 
characterize the disease — the female sex, the high temperature, the 
apparent general illness m the absence of severe local signs, the situa 
tion of the abdominal tenderness over the pelvis of the kidnej, and the 
slight increase of muscular rigidity which accompanies the tenderness 
Special attention should be paid to the fact that the sequence of the 
sjniptoms and signs differs from that followed m appendicitis 

Iwo details should bo kept m mmd lest tbej mislead the examiner 
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— the symptoms may be in existence for some days before pus appears 
in the urine, and in a long-standing case pus may disappear from 
the urine because the meter has become blocked. 

(&) Cyclic Vomiting. This condition is a frequent source of 
error, and if a mistake occms it is particularly unfortunate because 
operative interference and the administration of an anaesthetic may 
be extremely detrimental — they may be, in fact, the deciding factors 
in a fatal termination. 

A child becomes pale, irritable, and tired-looking, and complains 
of indefinite pain, which is often localized to the pit of the stomach ; 
there has been a preceding period of constipation and flatulence. 
Then, and often with extreme suddenness, vomiting appears, and it is 
most distressing in its frequency and severity. The error in diagnosis 
is most likely to occur if the child is first seen during the height 
of the attack. The child looks drowsy and ill, the abdomen is 
retracted, and from the persistent retching and vomiting it may be 
tender and even slightly rigid to the touch. It is then that the enor 
may arise. A history of similar attacks should put the exammer 
on his guard. There is an absence of localizing abdominal signs, the 
breath shows the characteristic odour of acetone, the appearance of 
the child suggests intense illness without any definite explanation, 
the mine shows the presence of acetone, together with casts and 
small quantities of albumen and blood. 

(c) Ileo-cascal Lymphadenitis. Under certain conditions tuber- 
culosis of the ileo-osecal glands may closely simulate acute appendicitis. 
The sequence appears to be that the glands become tuberculous, 
and, as a result, the bacteria-resisting properties are diminished, 
so that from time to time there are attacks of sub -acute lympha- 
denitis, which no doubt arise from an intestinal absorption wt 
which the diseased gland is incapable of dealing. The pathologica 
process is comparatively common in children and the character- 
istic points in the history are as follows. There is frequently a 
preceding attack of diarrhoea or intestinal distmbance, the significance 
of which may be important, because the resulting alteration of the 
intestinal flora is possibly the exciting feature in the process. Abdom- 
inal pain appears — there may be vomiting, though such is by no means 
constant and there is considerable general distmbance and fever The 
symaptoms rarely last for more than twenty-four to forty-eight hours, 
and then abate with characteristic suddenness. It is often exceedingly 
difficult, sometimes impossible, to distinguish such a case from 
one of appendicitis, though there are one or two features which may 
be suggestive. 

In lymphadenitis the pain is local from the commencement, 
never referred : this is a point, however, avhich it may be impossible 
to verify in young children. The tongue usually remains clean ; the 
attack subsides with characteristic rapidity ; fever introduces the 
illness, while in appendicitis it is comparatively late in appearing. 
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It may ho possible to palpate the enlarged tender glands After 
all IS said, hoMe\er, the fact remains that these points are difficult 
to verify, and the diagnosis in the great majority of cases will be made 
after operation for what was considered to be acute appendicitis In 
view of the danger in children of the ‘wait and see’ policy, it is 
better that this should be so 

(d) Basal Pleuro-pneuraonia and Diaphragmatic Pleurisy 
If an inflamed appendix occupies an abnormally high position, diffi 
culty may arise m distinguishing this variety from the acute pulmonary 
conditions which involve the base of the lung and the upper surface 
of the diaphragm 

There are the commonly quoted distinguishing points, that in 
pleuro pneumomc conditions the initial fever is high (103® to 105°), 
the respiration pulse ratio is increased, the alee nast are working 
vigorously But distinct from these, and apart from peculiarities of 
onset and history, there are two tests winch are of considerable value 
m doubtful cases The first is that of ‘ opposite side palpation ' 
The hand is pressed firmly into the left side of the abdomen if the 
origin of the pain is abdominal, an accentuation is referred to the site 
of the infection , if, on the other hand, the pam is thoracic, no altera 
tion IS produced by the left sided pressure 

Tho second test, though of great value, may be difficult to demon 
strate in young children It is sometimes called the ‘ collar teat,' and 
it has a developmental basis The diaphragm develops in the region 
of the fourth cervical segment, its musculature is derived from this 
segment, and its nerve supply (the phrenic) is also derived from the 
segmental nerve (the fourth cervical) In later development the 
growih of tho thoracic contents displaces the muscle caudalwards, so 
that it ultimately takes up its position at tlic thoracic abdominal 
junction Its connection with the higher segment, however, is c\ 
treraely valuable from the diagnostic point of view, for any irritation 
of the diaphragm is referred along the distribution of the fourth 
cervical nerve, and an area of hypeisensibihtj can bo marked out 
which is roughly of a collar shape, lienee the name given to the sign 
In high appendicular infections the collar sign is absent, while in 
pleuro pneumonic conditions it is present, though its demonstration 
in children may be difficult It is well to remember that, if the high 
appendicular infection extends to such a degree as to involve the 
diaphragm, the collar sign will become positive 

The Value of Sgambalti a ^ Test tn the Diagnosis of Acute Peritonitis 
Sgauibattv has described a test which he behoves to be of v aluo in the 
rtcogmtion of cases of acute septic pcntonitis Tho technique is 
brieflj as follows 2 to 3 cc o£ concentrated nitric acid are 
a cd to 8 or 10 c c of unne so that a contact zone forms vvithout 
mixing Under normal conditions, a reddish brown fnnge appears at 
tilt zone of contact but if pcntomtis exists a bluish grey area dev elops 
' IstainWtli O Pt-Iic/inico (Sezjwat) 27 .(,7 {March 1 lU.’O) 
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—the symptoms may be in existence for some days before pus appears 
m the^ urine, and in a long-standing case pus may disappear from 

ne urine because the ureter has become blocked. 

(6) Cyclic Vomiting. This condition is a frequent source of 
error, and if a mistake occurs it is particularly unfortunate because 
operative interference and the administration of an anaesthetic may 
be extremely detrimental— they may be, in fact, the deciding factors 
in a fatal termination. 

A child becomes pale, irritable, and tired-looking, and complains 
of indefinite pain, which is often localized to the pit of the stomach ; 
j^ere has been a preceding period of constipation and flatulence, 
Then, and often with extreme suddenness, vomiting appears, and it is 
most distressing in its frequency and severity. The error in diagnosis 
is most likely to occur if the child is first seen during the height 
of the attack. The child looks drowsy and ill, the abdomen is 
retracted, and from the persistent retching and vomiting it may be 
tender and even slightly rigid to the touch. It is then that the error 
may arise. A history of similar attacks should put the exammer 
on his guard. There is an absence of localizing abdominal signs, the 
breath shows the characteristic odour of acetone, the appearance of 
the child suggests intense illness without any definite explanation, 
the urine shows the presence of acetone, together with casts and 
small quantities of albumen and blood. 

(c) Ileo-caecal Lymphadenitis. Under certain conditions tuber- 
culosis of the ileo-caecal glands may closely simulate acute appendicitis. 
The sequence appears to be that the glands become tuberculous, 
and, as a result, the bacteria-resisting properties are diminished, 
so that from time to time there are attacks of sub -acute lympha- 
demtis, which no doubt arise from an intestinal absorption with 
which the diseased gland is incapable of dealing. The pathological 
process is comparatively common in children and the character- 
istic points in the history are as follows. There is frequently a 
preceding attack of diarrhoea or intestinal disturbance, the significance 
of which may be important, because the resulting alteration of the 
intestinal flora is possibly the exciting feature in the process. Abdom- 
inal pain appears — there may be vomiting, though such is by no means 
constant and there is considerable general disturbance and fever. The 
symptoms rarely last for more than twenty-four to forty-eight hours, 
and then abate with characteristic suddenness. It is often exceedingly 
difficult, sometimes impossible, to distinguish such a case from 
one of appendicitis, though there are one or two features Avhich may 
be suggestive. 

In lymphadenitis the pain is local from the commencement, 
never referred : this is a point, however, whieh it may be impossible 
to verify in young children The tongue usually remains clean ; the 
attack subsides wth characteristic rapidity ; fever introduces the 
illness, while in appendicitis it is comparatively late in appearing. 
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It may be possible to palpate the enlarged tender glands After 
all 13 said, hoMever, the fact remain-* that these points are difficult 
to verify, and the diagnosis in the great majority of cases wll be made 
after operation for what Mas considered to be acute appendicitis In 
view of the danger in children of the ‘ wait and see ’ policy, it is 
better that this should be so 

(d) Basal Pleuro -pneumonia and Diaphragmatic Pleurisy 
If an inflamed ippcndii occupies an abnormally high position, diffi 
culty may arise in distingnishing this \anety from the acute pulmonary 
conditions which involve the base of the lung and the ujiper surface 
of the diaphragm 

There are the commonly quoted distinguishing points, that m 
pleuro pneumonic conditions the initial fever is high (103° to 105°), 
the respiration pulse ratio is increased, the aloe Tiast are uorking 
vigorously But distinct from these, and apart from peculiarities of 
onset and history, there are two tests which arc of considerable value 
m doubtful cases Tbo first is that of ‘ opposite side palpation ' 
JChe hand is pressed firmly into the left side of tho abdomen if the 
origin of tho pam is abdominal, an accentuation is referred to the site 
of tho infection , if, on the other hand, the pam is thoracic, no altera 
tion IS produced by the left sided pressure 

The second test, though of great value, may be difficult to demon 
strato m >oung children It is sometimes called the ‘ collar test,’ and 
It has a developmental basis The diaphragm dev elops in the region 
of the fourth cervical segment, its mi^culaturo is demud from this 
segment, and Us nerve supply (the phrenie) is al&o derived from the 
segmental nerve (the fourth cemcaJ) In later development the 
growth of the thoracic contents displaces the muscle caudalwards, so 
that it ultimately takes up its position at the thoracic abdominal 
junction Its connection with the higher segment, however, is ex 
treraely valuable from the diagnostic point of view, for any irritation 
of tlie diaphragm is referred along the distribution of the fourth 
cervical nerve, and an area of hypersensibihty can be marked out 
which IS roughly of a collar shape, hence the name given to the sign 
In high appendicular infections the collar sign is absent, while in 
pleuro pneumonic conditions it is present, though its demonstration 
in cliildrcn may be difficult It is well to remember that, if the high 
appendicular infection extends to such a degree as to involve the 
diaphragm, the collar sign will become positive 

The Value oj SfjambatUa'^ Tat tn the Diagnosis of Acute Peritonitis 
Sgambatti has desenbod a test which he believes to be of value in the 
recognition of ca&cs of acute septic peritonitis The technique is 
nelj as follows 2 to 3 cc of concentrated nitric acid are 
a t to 8 or 10 0 c of urine, &o that a contact zone forms w ithout 
mixing Under normal conditions, a reddish brown fringe appears at 
ic zone of contact, but if peritonitis exists a bluish grey area develops 
‘ ''tambfttti O lo/kr/micot&ezprat) 27 J|j 7 (Marcti 1 lyJO) 
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(1) The age of the child 
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(d) The type of the infection. 

that the younger Hie^htld rf to be a correct observation 

is not on accounTof the This 

for, as a matter of fact the acuteness of the infection in early life, 
tends to delay the snrkd nf lymphoid tissue m infancy 

chUdren to We a d^®®ase ; rather is it because young 

first four years of hfeTf*^ infection particularly badly. During the 
(2) P : ^ mortality rate is at its highest 

considerable. " Tirrlro-c^T^^^''''- 

hype, because of its relnf ®'PP®^^ii^ is a peculiarly dangerous 

abdominal wall. The f o the cellular tissue of the posterior 

situation makes onerat; ^ ^PP®ndix comes next in seriousness ; its 
absorption frS sTh a bL“Tf “ W degree of 

ideation spreads to any fxtentTu?^^ if the inflammatory 

liarly liable to ensue ’ Pulmonary complications are pecu- 

aspect of danger that it may reWnt^a ''TP®iidix has the special 
tion. The pelvic annenrli'-ir • n an acute small intestine obstruc- 
its early recognition and ^ which is most often missed in 
this variety is responsive to tr^ ^®®P®ct its prognosis is affected, but 
an adva Jd infee^rrrtS:^^^^ rair 

unfavourable MganismSl^e 

spread of the inflammation because fhl *®"'^®"cy to a progressive 
full effect in the presence of +Ii;« fi® omentum does not exert its 
child responds well and seems to though at first tlie 

relapses are common, and seconda^^abr °Po^ative treatment, 
event. secondary abscess formation is a frequent 

Under this heading the influence of the actual pathology may be 
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considered The intra mural lesion is naturally the most fa\ ourabic, 
and the greater the extent of the infection the more seiious docs the 
outlook become The highest mortality of the disease is recorded in 
cases of general peritonitis 

TBEATMElfT 

When it 13 recognized that the child is suffering from appendicitis, 
operation offers the most satisfactory and the safest form of treatment 
If the infection is an acute one, the sooner the operation is undertaken, 
the better are the prospects of the child’s reco\ ery , if the infection is 
a chronic one, or if it is first seen by the surgeon when the acute symp 
toms have subsided, operation should be arranged for the earliest 
conienient opportunity, ivhen acute symptoms are absent 

Treatment when Operation is impossible If by force of 
circumstances, operation is impracticable, a line of careful consen ati\ e 
treatment la pursued The child must be kept at complete rest in 
bed, local heat is applied to tho abdomen, and, as the greatest amount 
of comfort is obtained by dry heat, a light electric pad or a small hot' 
water bottlo is used Any sense of weight should be avoided, as this 
increases the discomfort The child is kept upon a liquid diet — at 
first water or diluted milk, and afterwards clear soup A small boap 
and water enema may be given, and the escape of fiatus which follows 
often gives great relief , on no account should any purgative mcdicino 
bo administered by the mouth Rectal salme should be given by the 
‘ dnp ’ method, or m amounts of 2 to 3 ounces at a time If tho 
diagnosis has been definitely made, immediate relief from pain should 
ho assured by a small injection of morphia The child is nursed in a 
sitting up position, as the infection may be thereby confined to the 
pelvis If the sickness is exccssivc.rehcf may be obtained by washing 
out tho stomach 


Operative Treatment 

The operative treatment vanes under three different conditions — 


1 In simple appendicitis 

2 In appendicitis complicated wnlh abscess formation 

3 In appendicitis complicated with general pcritomtis 


(1) The Operation in simple Appendicitis The teclmique of 
this operation is now so well known that a detailed descnption is 
scarcely necessary A gndiron incision is the most favourable route 
of access Tho ciccum is recognized, and, when it is gently brought 
out of tho wound, the appendix bewmes v isible , difficulty is only 
experienced if the appendix lies m the retro coKsal position, or if the 
caxura 13 misplaced 

The appendix mesentery is hgatured en 7nassc by passmg a ligature 
through the mesentery close to the caxum The mesentery is then 
divided tloae to the ap^Kudix so as to minimize the risk of a slipped 
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ligature. A purse-string catgut suture is passed through the ctecal 
wall at some little distance from the appendix base, the appendix is 
clamped close to the caecum, a ligature is tied in the groove, the appen- 
dix is removed by division immediately distal to the ligature, and the 
stump, having been touched with pure carbolic, is invaginated into 
the caecum by tying the purse-string suture. It is advisable to make 
matters more secure by inserting a second suture over the original 
purse-string. In closing the abdominal wound it is imnecessary in the 
child to attempt to suture the peritoneum separately ; it is better to 
unite peritoneum, transversalis and internal oblique as a single layer, 
and to suture them' in the line of the original cleavage mth interrupted 
catgut sutures. The external oblique is closed with a continuous 
catgut suture. 

(2) Operation in the Presence of an Abscess. The distinctive 
technique in this event is important. The abdomen is opened in 
McBurney’s line. It is sometimes stated that the deeper muscles 
should be divided in the line of the skin incision rather than 
split, because of the greater drainage facility thus afforded, but it is 
doubtful whether this is necessary. The peritoneum is exposed, and 
great care is exercised in opening it, because the surgeon is anxious to 
gain entrance to the peritoneal cavity without disturbing the abscess. 
Entrance having been gained, the abscess is isolated by inserting a 
series of packs — one is placed in the right kidney pouch, a second 
passes into the mid-line and protects the small intestine, while a third 
is inserted along the brim of the pelvis, and prevents a spread of the 
infection downwards. 

These precautions having been taken, the abscess is gently pene- 
trated wth the gloved jfinger from the outer side of the caecum. The 
pus which escapes is mopped up as fast as possible until the abscess 
is dry. The interior is now inspected ; if the appendix is apparent, 
and its removal can be accomplished Avithout much disturbance, it is 
removed, but, if it is invisible, it is unwise to search for it, as valuable 
restricting barriers may be destroyed. 

Drainage is established by one or more pieces of dental rubber 
drain, the packs are removed, and the peritoneum, musculature, 
and skin are closed in such a way as to allow sufficient space for 
drainage. 

In most cases the presence of the abscess means that the appendix 
has been virtually destroyed, but, if there is reason to believe that it is 
still intact, its removal is carried out at a later date, when the inflamma- 
tory reaction has subsided. 

(3) Operation in the Presence of general Peritonitis. In a 
case of this description efficient drainage is the ideal which is aimed 
at. Gas and oxygen amesthesia is used. The abdomen is opened m 
HcBurney’s line by the usual ‘ splitting ’ method, and the appendix 
is isolated and removed. While the operator’s hand is in the abdomen, 
the secondary incisions are made, and it is an advantage to use a 
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thimble for this purpose — it facilitates the incision and it protects the 
operator The principal secondary incision is a supra pubic ono to 
drain the pouch of Douglas , it is best made in a transverse axis about 
1 inch above the upper border of tho pubis Through this incision a 
glass tube passes into the pouch of Douglas If the abdomen contains 
a large amount of pus, a second incision is made in the left iliac fossa 
internal to tho antenor superior spine, and into this opening a soft 
rubber dram is passed Through the original Mound, tMo drains are 
now inserted — one passing downwards into tho pelvis, and the other 
pas'iing upwards into the kidney pouch The wounds are now closed 
as far as may be necessary, and the drains are fastened in place with 
sutures 

The ‘ Closed ’ Method of Treatment During the past few 
jears there has been a tendency to treat the diffuse typo of peritonitis 
ivithout intra peritoneal drainage The appendix is exposed and 
removed through a right para median incision, the \anou8 pouches 
of tho abdomen are mopped dry with gauze sponges, and the pen 
toneum is thereafter closed A soft rubber dram is passed down to 
tho extra pentoncal tissues, and tho outer lajcrs are sutured Tho 
principle underlying this method is really a reliance upon the strong 
natural anti bacUrial power of tho pentoncum, the resistance of which 
IS interfered with if drainage matenal is introduced 

The Aftbiutubatment 

Uncomplicated Cases After a simple appendectomy the post- 
operatu o course is usually devoid of any complication or real anxiety 
Within forty eight hours flatulence may become troublesome, and it 13 
^cllc^cd by a small flatus enema It is our practice to gi\e the post 
operatu c dose on the fourth morning The child remains in bed for 
tweUe days 

Abscess Cases If an abscess 13 present, tho post opcrati\e treat 
ment is similar to that followed in the simple case, with one or two 
distinctions the dressing should bo changed twice daily , a dram 
should never be removed completely and then re inserted, for, unless 
an anaesthetic is used, tho child is greatly alarmed at the attempt at 
re insertion It is ^ cry much better to loosen the dram from day to 
day, removing a small piece each day until the amount m the wound 
IS so short that its presence can be dispensed with If proper drainage 
is established, dry dressings are more comfortable than fomentations 
Penlomtis Cases The after treatment m this class of case is of 
great importance, for upon it a successful result maj often depend 
Tho followang account embodies the details which wc invariably follow, 
and which we haac found successful 

As soon as tho operation is completed, thick hot fomentations are 
applied o\cr the complete anterior abdominal surface In order that 
tho heat may bo retained these aro made of double lajers of gamgeo 
tissue, and, as the essential principle is that the abdominal surface be 
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kept at a consistently high temperature, frequent changing is necessary. 
Fomentation treatment is continued for four days. The child is 
nursed in a sitting position, he is encouraged to drink plenty of fluid, 
and rectal salines are given. If pain is complained of, small doses of 
morphia are given. Flatulence is relieved by enemata, and a purgative 
is given on the fourth day. If there is much sickness after operation 
the stomach should be washed out with an alkaline fluid. As in the 
case of an abscess, drains are not removed and re-inserted, but are 
shortened gradually from day to day. Glass drains are emptied by a 
syringe and catheter, they are frequently rotated to prevent strangula- 
tion of omentum, and they should be removed about the third day, 
when a soft rubber drain is substituted. 

Post-operative Complications. Secondary abscess formation, 
fsecal fistulse, and acute intestinal obstruction are the post-operativo 
complications most frequently encountered, and it is only in suppura- 
tion cases that they occur. 

Secondary abscess formation is generally in the pelvis ; suspicioiis 
are aroused if the temperature begins to swing, if supra-pubic pain is 
complained of, if there is pain on micturition and diarrhoea, and if it 
is noticed that the abdomen is gradually becoming distended. Eectal 
examination reveals the boggy, tender outline of an abscess. 

The abscess is opened by passing the finger into the pelvis from the 
original wound, or by making a supra-pubic incision. 

Fcecal fistulcB sometimes complicate the progress of an appendix 
abscess. The condition is best left alone — ^purgative medicines are 
avoided, and the bowel is emptied by enemata. In the large majority 
of cases the fistula closes spontaneously ; in a very few cases it may be 
necessary to close it by operative measures. 

Acute Intestinal Obstruction. This complication arises under two 
conditions : — 

(1) A single loop of small intestine may become obstructed during the 

resolution stages following upon an acute appendicitis, or one 
associated with abscess formation. 

(2) A generalized small intestine obstruction, paralytic in its nature, 

may follow an acute peritonitis. 

(1) The Localized Obstruction In this event the operator usually 
finds that a loop of small intestine has become adherent to the floor 
of the pelvis, and has kinked in this position so that an obstruction 
develops. The complication calls for the reopening of the abdomen 
and relief of the mechanical error. 

(2) The General Obstruction. The best advice which can be given 
in this event is to recognize the complication while it is in its early 
stages, and to deal with it before the destruction of the gut has become 
extreme. 

A molasses enema should be administered and followed twenty 
minutes later by h c.c. of pituitary, injected intra-muscularly. If this 
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fails to relieve, and the distention continues to increase, one or more 
catheters should bo inserted into the most distended loop of bon el 
Vomiting 13 meantime relieved by gastric lavage, and the lower bon el 
13 emptied by encmata 

The most recent advance ill the treatment of the extreme degree of 
obstruction is the method of lymphaticostomy, by which drainage of 
the thoracic duct is established m order to prevent the absorption of 
toxic products into the system 

Chrome Appendicitis 

We arc sometimes apt to imagine that the manifestations of chronic 
affections of the appendix arc confined to adult life, but such is not 
the case — in many instances the child shows a typical group of 
mptoms 

There is often a history of an acute attack of appendicitis, though 
it may be that this illness passed imrecognized The child has 
then gradually passed into an unsatisfactory condition of health — 
ho has become pale, sometimes even lo\ic, he complains of being 
easily tired, his appetite may dimmish, and there is often a gradually 
increasing constipation, discomfort and occasional pam aro com 
plained of in the right iliac fossa, coho may begin to appear, and 
many children develop a condition of pylonc spasm which produces 
an epigastric pam, generally coming on in the morning when tho 
stomach is empty At mtcrials there may be sharp attacks of 
>onuting, which arc ascribed to biliousness, and during these attacks, 
tenderness over tho appendix may be demonstrated, and acetone is 
found m tho unne 

Tho picture is actually one of an indefinite jet unsatisfactory 
condition of health , symptoms and signs arc referred to tho abdomen, 
and accompanied by features wluch suggest that some toxic process is 
at fault In a case of this description suspicion should fall on the 
appendix, and m many cases further mvestigation ivill confirm tho 
buspicion 

Appendectomy is tho treatment indicated, and the operator will 
often find that, associated with the infected appendix, there is a 
mobile caecum and ascending colon 


INTUSSUSCEPTION 

Intussusception, the mvagmatton of one portion oi the bow el into 
anoUicr, is one of the commonest causes of acute intestinal obstruction 
in children, and its recogmtion and efficient treatment are matters of 
\ital importance 

bTIOLOai 

Tho mechanical process which results m the production of an 
intussusception 13 comparatiiely simple It would seem that an 
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irregularity in the conduction of the peristaltic wave is the under 
lying cause. A ring of contraction develops in a segment of the 
bowel, for some reason this is not transmitted, and its persistence 
at one point results in the invagination of the active portion into the 
lumen of the passive segment lying in continuity with it. The invag- 
ination of the advancing bowel results in a stimulation of the receiving 
portion, and this stage is actually the most critical of the whole process 
of intussusception, for the contraction of the receiving bowel Avill have 
one of two possible effects — it will either expel the invaginating seg- 



Fig. 434. — An example of acute Entero-colic Intussusception. 

The specimen has been ‘ windowed ' in order to show tlie relationship of the various parts 


ment, in which ease the danger has passed tvith no more symptoms than 
a passing colic, or, if its contraction has been longer delayed, it will 
grasp the entering segment, and actually force it along its invaginating 
course. 

While we may imagine the mechanical error to be somewhat on 
the lines described, there is difiSculty in discovering the source of the 
original local peristalsis. It is probable that several factors are at 
fault. 

1 . Irritation of the mucous membrane has an influence on the 'pro- 
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ductwn of the error There are sfeveral facts -which bear this out — 
(a) An error in diet is frequently elicited m the history of the illness 
(&) Intussusception often develops as a sequel to an attack of 
enteritis and diarrhoea 

(c) Intussusception is commonest among children of tho poor , the 
explanation would seem to be that errors in diet are more 
likely to occur in children of this type 

2 TAere u a structural pecultartly of the tnUsline uhtch prcdis 
poses to the disease The presence of a mesentery to the c«cum and 
ascending colon isconstantlyfoundwhen ilco excal or ilco coho intus 
Eusception appears This developmental error permits tho necessary 
mobility of the bowel, and may possibly have a relationship to tho 
question of nerve supply, of which mention is made later 

Another structural influence is related to tho cliaracter of fho 
muscular wall of the bowel, for it is m tho strong muscular gut of the 
well nourished baby boy that intussusception appears, while it is 
correspondingly uncommon m the atonic bowel of tho unhealthy and 
ill nourished child 

3 It 15 possible that an error xn the arrangement of the splanchia 
nervous system may influence the incidence of the dtseaxe Intus 
susception has a definite age incidence, the largo majority of the cases 
appealing between the sixth month and the second jear A second 
peculiarity is tho tendency which certain cases have to recur even as 
often as four or five times Both of these tendencies have been 
explained by assuming that a predisposition to intussusception occurs 
owing to the existence of au error m the structure or m the develop 
ment of the Msccral sympathetic system Tho researches of Bayhss 
and Starling hav o shovm that intussusception can be produced expen 
mentally by paralysing Meissner’s and Auerbach’s plexuses 

4 There are cases of tnlussusccplton in uheh the inversion of a 
diierhculum, the presence of a polypus, or of a swollen hypertrophied 
Peyer's patcti ts the original shmvlating factor of the peristalsis Tho 
influence of the last (Pejers patch) has frequently been quoted as 
the ongiji of enteric intussusception lu children 

Tho various factors which appear to affect the etiology of tho con 
dition may be summarized as follows ^ 


(а) It is a disease of infancy, tho most common period being from six 

months to two years 

(б) The disease generally occurs in well nourished bojs 

(c) Vn irritation of the mucous membrane is often the exciting factor 


PiTHOLOQY 

Termii«olog\ It has become tbo practice to apply individual 
names o the aanous parts of an intussusception A single intus 
suacep ion is composed of three layers from within outwards, entering. 
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returning, and receiving. The two inner layers are sometimes grouped 
together under the term intussusce^ptum, while the outer or receiving 
layer is known as the intussuscipiens. The tip of the intussusceptum 
is the apex of the intususscipiens, the proximal part of the intussusci- 
piens is called ‘ The Neck,’ and the ridge which is formed at this point 
by the junction of the two outer layers is known as ‘ Le Bourellet ’ 

There 'are many intussusceptions in which a succession of invagina- 
tions occurs, and the terms ‘ double,’ ‘ triple,’ or even ‘ quadruple,’ 
intussusceptions may be applied. The position arises when the intus- 
susceptum of the original intussusception ceases to invaginate itself 
into its own intussuscipiens, but the complete intussusception proceeds 
to invaginate itself into the bowel beyond. Repetition of this process 
produces triple or quadruple intussusceptions. An intussusception is 
complete when the circumference of the gut is invaginated ; it is said 
to be partial or lateral when only a portion of the circumference is 
drawn as a cone within the ensheathing layer. An intussusception, 
like a hernia, may be reducible or irreducible, strangulated, or incarcemted, 
inpimed or gangrenous. 

From a clinical basis we recognize four different types of intus- 
susception — enteric, ileo-coecal, ileo-colic, and colic. 

The enteric type is the invagination of small intestine into small 
intestine, the lower end of the ileum being the common site of occur- 
rence. 

An Ileo-ccecal Intussusception is really a pathological exaggeration 
of the slight degree of intussusception which normally exists at the 
ileo-csecal valve, and, as the invagination occurs, the reduplication is 
at the expense of the colon. 

The Ileo-colic Intussusception is one in which the original intus- 
susception is actually an enteric one in the lower end of the ileum 
close to the ileo-caecal valve. The apex formed by the lower end of 
the ileum passes through the opening of the ileo-caecal valve, and m 
a pure ileo-colic intussusception, the invagination is actually occurring 
at the expense of the ileum. In practice the ileo-colic intussusception 
is often of a double character, because the pure ileo-colic type is 
spontaneously arrested by the thick and short mesentery of the 
ileum, but the invagination continues because the ileo-colic intus- 
susceptum now travels onwards en masse into the colon, and its 
advance is at the expense of the ascending colon — an iliaca-ileo-cohc 
intussusception. 

Colic Intussusception requires no special explanation — colon is 
invaginated into colon. 

Appendicular Intussusception. This very rare form of intussus- 
ception has been described by Corner and others ; the base of the 
appendix becomes the apex of an intussusception entering the caecum. 

Ascending or retrograde Intussusception. Intussusceptions are 
nearly always descending ; a small proportion are ascending, and the 
authenticated cases which have been described have all occurred m 
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the colon with the exception of an enteric retrognde invagination 
desenbed by Rigby in 1903 

Pathological Changes in an Intussusception Were it not 
for the presence of the mesentery and the meso colon, the mere inv agin 
ation of one segment of bowel into another would not be of extreme 
importance It is the group of changes which results froin pressure 
on the mesentenes which gives intussusception its serious characters, 
for the mesentery and the meso colon, when they are drawn in between 
the entering and returning layers of an intussusception, are subjected 
to tension and freq^uently to torsion and strangulation The pxogr^'^ 
of events may be traced step by step as revealed in a typical ilco coho 
intussusception 

The intussusception has not been long in progress before the 
mesentery of the entering lajer forms an axis upon which the returning 
and cnsheathing laj era are piled up The tension on this axis becomes 
progressively greater, so that the intussusception is curved towards 
the mesentery This curvature i<i greatest in the entering laj er, and a 
deep crease is often produced upon its concave side The drag of the 
taut axis upon one lip of the onficc of the intussusception reduces the 
opening to a vertical slit directed eccentrically against tho mesenteric 
wall of the sheath But a further and more disastrous influence soon 
comes into play The sheath regards the intussusccptum as a foreign 
body, which is violently stimulating its lining mucosa, and it therefore 
IS constantly endeavouring to establish a ring contraction above it 
in order to sq,ucczo it along tho intestine Tho effect of this contrac 
tion IS exerted upon the entering mesentery, with the result that a 
group of changes similar to those seen m a strangulated hernia begin 
to make thcir appearance in the invaginatcd bowel to which the pro 
lapsed mesentery passes The pressure first affects the thin walled 
veins, and a condition of acute venous congestion ensues The greater 
the congestion the larger becomes the bulk of tho intussusception, so 
that eventually the pressure at the intussusception neck !■? so great 
that tho arterial supply is affected Changes, therefore, which have 
begun as an oedema and extravasation of blood may soon pass into 
necrosis and gangrene The swelling is most marked at the apex and 
along the convexity of the intussu'^ception because these parts are 
free from pressure tho middle lajcr is, as a rule, more damaged than 
the central one 

The diminished vitality of the bov>el v^all which inevitably follows 
these changes results in an extension of tho organismal contents 
through the wall into tho overlymg peritoneum, and a progressive 
peritonitis develops — omentum becomes adherent over tho surface, 
and in a neglected case a local perforation or a wudespread gangrene 
leads to a terminal general peritonitis 

The rapidity w ith w hich these changes appear v ancs in degree, and 
thcreiore ocu/e and chronic types of intussusception may be recognized 
The SequeXoi of a 7itglccicd Cast If operation is not performed the 
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usual result is gangrene or perforation, with a rapidly fatal peritonitis. 
In a certain proportion of cases other events may happen : — 

(1) Spontaneous reduction may occur if the intussusception is not too 

fully established ; or 

(2) Spontaneous elimination of the intussusception may ensue, the 

gangrenous bowel being passed in small fragments or in complete 
segments. 

Peculiarities of different Types. In a colic inhisstisception 
irreducibility and strangulation are uncommon because the neck of 
the intussusceptum is Avide, the meso-colon is thin, and the vascularity 
is not great. 

In Ileo-colic Inttissusception the dangers of strangulation are ex- 
treme, because every factor predisposes towards it — the ileo-csecal 
valve, through which the boAvel is prolapsed, exerts extreme tension, 
the mesentery of the loAver ileum is thick enough to be subject to con- 
siderable pressure, while the vascularity of the parts is intense. 

SYMPTOMATOLOGY 

A baby Avho has previously been in good health, often a finely 
developed child and frequently a boy, is suddenly seized Avith violent 
intestinal colic. The small sufferer draAvs up his knees as the attacks 
come on, and screams lustily ; pain and astonishment are displayed in 
his face, and in some instances an intense pallor is noticed. Soon after 
the onset of the pain, the baby may vomit once or tAvice, but at this 
stage vomiting is not an urgent feature, and the bowel may move 
normally. 

From a comparatively slight beginning the attacks of pain grad- 
ually Avork up to a climax, Avhen the pain appears to be continuous 
Avith intervals of exacerbation. Some degree of tenesmus appears, 
and a quantity of blood-stained mucus is passed by the boAvel. If 
the condition remains untreated the sufferer becomes quieter and more 
apathetic, this being the result of the powerful toxaemia, and a child 
in this condition has a characteristic sunken yet placid appearance, 
rousing itself to scream faintly if disturbed or Avhen spasms of pam 
occur. In the later stages of the disease the vomiting may become 
more constant and persistent. 

As the intussusception travels farther doAvnivards, the straining 
and tenesmus are more noticeable, and the intussusception may 
actually become protruded from the anus. 

After forty-eight hours the abdomen becomes distended, the tem- 
perature rises, and the tenderness and rigidity displayed by the 
abdominal AvaU are evidences that a terminal peritonitis is developing. 

BXAjMINATION 

General. The general appearance of the child is often character- 
istic. At the very commencement of the process the deep pallor of 
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abdominal shock maybe apparent, c\ulcnccs of intense intesti- 
nal colic arc manifest later, but it is at a still later stago that the 
really typical facial appearance is to be seen — the sunken collapsed 
look, with dark nngs around the eyes, and an apathetic expression 

Abdominal Abdominal examination should bo at once proceeded 
with, and m most cases an abdoimnal tumour can be felt If the 
resistance of the child makes the imcstigation difficult there should bo 
no hesitation in administenng a light general anaisthetic The tumour 
is sausage shaped, about I inch in diameter, and of variable length 
It hardens and becomes more definite during the spasms of pain, while 
it may almost disappear in the intervals It is most freijuently found 
m the left loin, but it may be detected at any point m the colon w here 
it IS accessible to palpation It is most liable to bo overlooked when 
it passes below the liver or into tbo region of the splenic flexure 

The tumour is tender to touch, and handling of it induces renewed 
spasms It 13 said that emptiness of the right iliac fossa may be made 
out m the iko ciecal typo of intussusception, but this sign is a •very 
uncertain one 

Rectal The examination will conclude with a rectal examination, 
and the examiner is anxious for information on three points — 

1 Is blood stained mucus present in the bowel 1 

2 Is fsecal matter present * 

3 Can a tumour be felt ^ 

The presence of blood stained mucus in the bowel is one of the 
most charactenstio and well recognized features of intussusception 
under certain conditions the sign is absent, as we shall ha\e occasion 
to remark, but in the vast majority of cases it can be demonstrated 
The blood is a bright red colour, and is usually intimately mixed 
with mucus (red currant jelly) Tlie presence of faices in the bowel 
should not be detectable except m the very early stages of the disease , 
a case m which fscal matter is mixed with blood and mucus is 
unlikely to be oiio of intussusception, unless it bo of the cobc type 
The presence of a tumour is pathognomonic of the disease it is 
the apex of the intussusception coming m contact wth the finger, 
which giNes the characteristic sensation, hut the sign is only demon 
strable when the intussusception has reached a low level 


Cases in wuicii the Symptoms and Signs show a depabture 
FB031 THE Normal 


There are certain cases of intussusception which do not conform 
to the typical clinical picture, and it is important to aiipreciato the 
circumstances under which the distmctions may arise 


I There are cases m which blood does not appear until late in the 
course of the disease In cntenc intussusception the ileo caxal 
valve appears to arrest the onilowmg of the blood and this 
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peculiarity has been responsible for regrettable delay in the 
recognition and treatment of such cases. 

2. Pure colic intussusceptions have definite characteristics. They 
may persist for as long as six weeks without giving rise to acute 
intestinal obstruction. The wide bowel lumen Avith its thin wall 
and adaptable mesentery may prevent any great danger of stran- 
gulation occurring, therefore blood may only appear in small 
quantity, and fsecal matter may be present in considerable 
amount mixed Avith the bowel contents. 

DIAGNOSIS 

A history of severe intestinal colic occurring in a baby and accom- 
panied by the passage of blood-stained mucus from the boAvel should 
at once suggest the possibility of intussusception. The presence of a 
palpable abdominal tumour Avill confirm the suspicion, though the 
inability to feel the tumour does not exclude the possibility. The 
absence of fmeal matter from the blood-stained mucus is extremely 
suggestive of intussusception. 

The differential diagnosis may give rise to difficulty. There 
are at least three conditions Avhich are liable to be confused with 
intussusception — acute entero-colitis of babies, Henoch’s or abdominal 
purpura, and prolapse of the rectum. 

Acute Entero-colitis and Intussusception. These two conditions 
have much in common, and the possibility must always be borne in 
mind of entero-colitis causing intussusception. Both conditions 
affect babies, both are frequently preceded by such digestive disturb- 
ances as diarrhoea and slight vomiting, blood and mucus are passed 
Avith tenesmus in both cases. The crucial point in the diagnosis is 
Avhether complete intestinal obstruction is present or not. This is 
ascertained by testing for bile in the blood and mucus on the napkin 
of the baby. If it is present after the first motion or tAVO, the case is 
probably one of entero-colitis. The only exception to this rule is 
found in the comparatively rare chronic colic intussusception. 

Another important point is the character of the onset. In acute 
intussusception this is almost always sudden ; in acute colitis it is more 
gradual, and is led up to by vomiting and diarrhoea. 

Henoch’s or abdominal Purpura, A boy older than the age at 
Avhich intussusception usually occurs complains of intestinal colic. 
There is tenesmus, and blood-stained mucus is passed per rectum. 
When the abdomen is examined an elongated tumour may be felt in 
the left iliac fossa, and the mistake has been made of confusing this 
syndrome Avith intussusception. 

There are points of clear distinction, hoAvever. In abdominal 
purpura the patient is a boy of six or seven years old, there is never 
a true intestinal obstruction, faecal matter is present in company Avith 
the blood and mucus, Avhen the rectum is examined no tumour can bo 
felt, but there is a characteristic cedematous feeling of the rectal 
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mucosa, and the iliac tumour, \»hich is really an infiltration of the 
coats of the colon with }ia?morrbagt, is fixed in its i>osition The lost 
feature is perhaps the most distinctue, in the course of the disease, 
points of ecchymoses make their appearance around the joints of the 
extremities 

Prolapse of the Fectum An intussusception which is protruding 
from the anus has been mistaken for a prolapse of the rectum, and 
therefore it is necessary to allude to such an unlikely error Apart 
from the general symptoms, a local distinction can always be made by 
attempting to insert the fingers between the wall of the rectum and 
the protruding tumour In Inio prolapse there is no interval into 
which the fingers can be inserted, while m intussusception the examm 
mg fingt-r can be swept completely around the prolapse 

PROONOilS 

Spontaneous Cure Spontaneous cure docs not occur in more 
than i or 2 per cent IVhen it occurs it takes place by spontaneous 
reduction, by spontaneous elimination of the intussusception, or by 
a fiscal fistula forming above the intussusception and establishing a 
communication with the surface 

At the present time practically eaery case is submitted to surgical 
operation, and the prognosis really depends upon the rcducibihty 
or irrcducibihty of the tumour The type of intussusception and 
the duration of the illness are the factors which affect this feature 
An ilco colic intussusception is the most difficult to reduce, and 
the type which fust show gangrenous changes Enteric mtussus 
ccption comes next in these respects The time factor is a \ery 
apparent one, for it is obvious that the longer an intussusception has 
been in existence the more difficult will it be to reduce 


TREATMENT 

Under modem conditions, operative treatment is invariable 
adopted , references to other methods are cither of histoncal interest, 
or apply to situations of unusual emergency 

Coi.sERVATTVE TREATMEhT A Situation may arise under which 
operation is impossible In such an event the stomach is washed out, 
a small enema of warm water is given, and tliree or four minims of 
tincture of opium are administered by the mouth 

If general anaesthesia is available, deep anaesthesia is induced, 
and through the lax abdominal wall an attempt is made to reduce the 
intussusception Tfie chances of success are small, and the method is 
only permissible in the unbkely possibility of operative treatment 
being unobtainable 

Attempted Reduction by the Injection of Air or Water 
Ihese methods are practically of histoncal interest onlv, though a 
number ol succieslul cas.es have heeii recorded by both mclbods 
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In the air reduction a modification of a belloAvs was used to infiato 
the bowel through the rectum ; the danger of the method lay in the 
inability to regulate the amount of air Avhich Avas injected. 

The injection of water Avas a more reliable and successful method. 
Under deep general anaesthesia a stream of warm Avater floAvmg from a 
head of about tAvo feet Avas directed into the boAvel Avith a long rubber 
catheter, the chi^d meantime being inverted so as to favour the infloAA' 
of the Avater. The impact and pressure of the fluid upon the tumour, 
aided to some extent by abdominal manipulation, sometimes succeeded 
in reducing the obstruction, but only in the early case, and even so, it 
Avas impossible to say, until some time had elapsed, that reduction Avas 
really complete. 

Operative Treatment 

As soon as the diagnosis is made, laparatomy should be advised and 
proceeded with. 

Preliminaries. If there has been much sickness the stomach should 
be Avashed out, and, if there is evidence of collapse, a subcutaneous 
saline should be given immediately before or during the operation. 
Every precaution must be taken to keep the child Avarm during the 
operation. 

Operation. A middle line or a paramedian incision is generally 
used. It is our practice to employ a right gridiron incision, and avc 
believe that this method has advantages over the others because the 
Avound is more easily closed, and less operative shock results. 

When the abdomen has been opened, the small intestine must not 
be alloAved to prolapse, but the operator’s hand is gently introduced 
and the intussusception located. Whatever its immediate situation 
may be, it is gradually manipulated within the abdomen until it has 
been brought to the ileo-csecal region. The tumour is noAV gently 
lifted to the surface, and its type is recognized. Colic and enteric 
varieties present no difficulty ; the distinction betAveen the ileo-cascal 
and the ileo-colic types depends upon the relationship of the appendix 
to the tumour. In an ileo-csecal intussusception the appendix is 
engaged in the apex of the intussusceptum ; it therefore disappears at 
the commencement of the disorder, and only reappears when reduction 
is complete. In the pure ileo-colic type the appendix remains in situ, 
because the invagination is occurring at the expense of the ileum. In 
the iliaca-ileo-colic type the appendix disappears as the stage of 
invagination of large intestine proceeds. 

The reduction of the tumour is noAV proceeded Avith. By pressure 
on the apex of the intussusceptum the invaginated portion is mani- 
pulated in a retrograde direction, and bit by bit the inversion is undone 
until reduction is complete. 

There are many cases in Avhich the process of reduction is associ- 
ated Avith difficulties. The various possibilities and the methods of 
dealing Avith them Avill noAV be discussed. 
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(1) When reduction is difficult but apparently not impossi- 
ble It IS often urged that it is dangerous to pull on the entering loop 
in the attempt to reduce the intussuaccptum , this danger has been 
exa^erated, and, if reasonable care is employed, a gentle pull upon 
the entering loop is often sufficient to reduce the tumour If difficulty 
still exists, a manoeuvre of great \aluo should bo put into use The 
intussusception, wapped in a Marm wet towel, is placed on the palm 
of the operator s hand or hands, care is taken to ensure that equal 
contact IS exerted all around, and m this position the tumour is firmly 
squeezed The effect is to displace a certain amount of oedema and 
haimorrhage from the bowel wall into the lumen The bulk is there 
fore reduced, and reduction is correspondingly easier In many cases 
ne ha\c proved this plan to he of great value 

If, m spite of these measures, there is still difficulty, w e increase the 
reduction force — the peritoneal coats begin to tear, but the fears for 
the time being are disregarded and the force is continued A case 
which appeared irreducible may now yield and reduction be completed 
In this event it is essential to go carefully over the bowel wall and to 
suture each peritoneal tear individually It is m the largo intestine 
that this precaution is so essential, because failure to observe it will 
result m an infection passing through the bowel wall and establishing 
a slow but fatal pentomtis , the risk docs not appear to bo so groat in 
the case of small mtestmo tears 

(2) When reduction is impossible When it is apparent that 
reduction is impossible the surgeon is faced with one of three pos&i 
bihties — 

(а) Complete resection of the intussusception with intestinal anasto- 

mosis 

(б) Resection of the intussusception with ‘subsequent enterostomy 
(c) The intussusception is left *» situ wrapped in omentum while a 

proximal temporary enterostomy is done 

(a) Resection and Anastomosis In spite of the high mortality 
which 13 associated with this operation it is in many respects tlic most 
satisfactory procedure, and a side iiuplantation of the ileum mto the 
transircrse colon is the most suitable tjiic of anastomosis, a speedy 
operation being c'sential if a successful result is to be obtained 
(h) Resection and Enterostomy Resection of the intussusception 
and the insertion of a small Paul’s tube into the open end of the bowel 
Ins proved a disappointing method The upper fistula is usually a 
small intestine one, and the majority of children die within a few day s 
Iroiii inanition 

Temporary Enterostomy and Retention of the Intussuseeplwn 
t 0 general condition of the patient forbids resection and anasto 
mosis, this IS probably the best course to adopt The intussusception 
IS wrapjjed m omentum, and the latter is fastened to the bowtl wall 
wi i a number of catgut sutures ^Vn enterostomy is done on tho 
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proximal loop of bowel in order to allay the intestinal obstruction ; 
this is best done by the ‘ Coffey ’ method of lateral implantation of a 
catheter into the bowel. The objections of a complete fistula are thus 
avoided, and at a subsequent date, when the urgent symptoms have 
subsided, a resection and anastomosis may be carried out. 

VOLVULUS 

Definition. A volvulus of the intestine is said to be present when 
the bowel is twisted or has undergone an axial rotation. 

Varieties. There are three possible axes about which twisting 
may occur : — 

(1) The intestine may twist upon its own longitudinal axis — an uncom- 

mon occurrence. 

(2) A coil of intestine rotates around the axis of its mesentery— the 

most frequent variety of volvulus. 

(3) Two adjacent coils of intestine with their related mesenteries may 

coil aroimd each other in a fashion very similar to that of a 
creeper around a stick. In this type of volvulus one mesentery 
usually forms the axis around which the other tmsts. 

ETIOLOGY 

Both predisposing and exciting causes have to be considered. 
Predisposing Causes. The arrangement of the mesentery of 
the small intestine is so accurately adjusted that volvulus cannot occur 
unless some abnormality of the mesenteric attachment exists. Three 
different types of abnormality are met with : — 

(а) Narrowing of the mesenteric attachment. 

(б) Abnormal length of the mesentery. 

(c) The formation of an adventitious bowel attachment such as an 
adhesion. 

(а) The Mesenteric Attachment. The essential feature of a normal 
mesentery is that every piece of intestine has as its base of attachment 
the whole extent of the origin of the mesentery, and anything whicli 
narrows the base is a predisposing cause of volvulus. The common 
influences which produce the narrowing are adhesions between coils 
of intestine producing a fixed loop, inflammation of a mesenteric 
gland, resulting in resolution and contraction, tuberculous or simple 
ulceration of the bowel wall with resulting fibrosis and contraction or 
the mesentery. This last factor is of special importance in the region 
of the sigmoid colon. 

(б) Abnormal Length of the Mesentery. An infant may be born 
with, an unusually long mesentery to any portion of the intestine. 
The occurrence is most frequent at the ileo-cmcal junction, where the 
presence of a mesentery to the cmcum and ascending colon results m 
a common mesentery for the small intestine, caicuin and ascending 
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colon Children may acquire an abnormally long mesentery from the 
presence of a large hernia !>ac A\hich is constantly filled uitli intestine 

(c) The. Formation of an AdttnUltous Bond AitacJimcnl This is 
an especially dangerous predisposing factor If an adhesion passes 
from the uall of a loop of small intestine to the mesenteric surface the 
result IS that a portion of tho loop is suspended by an adventitious 
mesentery ■with a narrow point of attachment, and in such an e\ent 
there is a constant danger of rotation occurring around the abnormal 
pedicle 

Exciting Causes In the presence of predisposmg factors the 
final twist is produced by some sudden effort such as turning quickly, 
lifting or straining Distention of a loop of intestine sometimes 
appears to be the exciting cause 

PATHOLOai 

An lUo ccecal or entero colic aolvulus is the most common type m 
the child, and the existence of a congenital mesenteric attachment to 
the ascending colon is the predisposing cause An enteric tolvulus is 
sometimes found, and it often arises secondary to the adhesions 
which follow a tuberculous peritonitis or a tabes mescntenca A 
\olvulus of the sigmoid, such as is met with in adults is very uncommon 
in the child 

Various degrees of twisting may occur, from half a complete circle 
to three or even four turns When tho torsion is slack tho obstruction 
w incomplete, and tho bowel may adapt itself to the arrangement 
except for some degree of distention When the twist is tight 
however, evidences of strangulation become apparent As the \cins 
arc the first structures to suffer, intense venous engorgement 
results, and the related loop of bowel becomes purple in colour and 
(edematous, the tension on the capiilanes results in hajmoirhagc, and 
blood is extra>asated into the tissues The mucous membrane pours 
a profuse blood stained exudate into the bowel lumen, and a similar 
secretion appears within the jwntoncal ca\ ity Gas, formed partly 
from bactena within the intestine and jiartly from COj, collects within 
the bowtl, so that there is an enormous distention of the affected 
segment, and if the torMon is allowed to jiorsist, the interference w ith 
the blood supply may result m gangrene If the interference with the 
blood supply IS not complete tlic process is more gradual the distention 
continues, the peritoneal coat may rupture under the strain, and a 
migration of organisms begins to occur through tho bowel wall so that 
pcntonitis deielops 

It 13 interesting to note that perforation of the affected loop rarely 
ensues , if rupture takes place it is usually in the bow el above the tw ist 

CLINICAL FBATUBES 

The oi^et of symptoms is usually sudden Pam is the first 
ei idcnco of the disorder , it js severe, with exacerbation of the nature 
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of colic, and it is directly referred to the region in wliicli the volvulus 
has occurred. Coincident -with the appearance of pain there may 
be vomiting, but this feature disappears to re-appear later when com- 
plete obstruction develops. Similarly, the lower bowel may pass a 
normal motion soon after the development of the pain, probably 
because of an active peristalsis secondary to the irritation of the 
volvulus. 

In a short time the features become those of an acute intestinal 
obstruction. The pain, after reaching a stage of intense agony, begins 
to subside in intensity, vomiting returns and becomes persistent, a 
small amount of blood-stained mucous may escape from the rectum, 
and some tenesmus may accompany the discharge. 

The abdominal signs are distinctive. At first the abdomen is 
retracted with distinct muscular fixation over the region in which tlie 
volvulus lies. This region is also tender to the touch, and, if the 
examination is made Avhile the abdominal wall is relaxed, it may be 
possible to distinguish the presence of an enlarged and tense loop of 
intestine. 

The abdomen later becomes distended, the degree and distri- 
bution of the distention depending upon the type of the volvulus. 
In the ileo-csecal type there may be a resonant tumour in the right 
half of the abdomen ; in enteric volvulus the distention may bo 
limited to the umbilical region. 

The accumulation of free fluid Avithin the abdomen is a characteristic 
sign, and its demonstration may decide the diagnosis. In a late stage 
the abdominal signs are those of a progressive peritonitis. 

Diagnosis. Certain features should suggest the possibility of 
volvulus : these are the sudden onset of intense abdominal pain, tho 
onset of an intestinal obstruction, at first incomplete and after- 
wards complete, the localized abdominal distension Avhich is oftcji 
manifest, and the accumulation of free fluid Avithin tho abdominal 
cavity. 

Pbognosis. Spontaneous reduction of the volvulus is possible, 
but such an event can only occur in the very early stages. Apart 
from this rare possibility, the prognosis depends upon tho stage 
at Avhich surgical operation is performed. In severe cases tho prog- 
nosis is extremely grave ; many of the recorded statistics show a 
mortality of 80 per cent. 

Treatment. Surgical operation is invariably necessary, and the 
earlier it is carried out the more hopeful tho prospects. 

The abdomen is opened by a middle line or paramedian incision. 
The nature of the ailment is recognized by the blood-stained fluid 
Avitbin the abdomen, and by tho i>rotrusion into tlio Avound of the 
distended and engorged gangrenous coils of intestine. If the disten- 
sion is great, tho affected coils should be punctured and emptied, 
and the puncture wounds closed Avith catgut, Tlie volvulus is then 
remoA’^ed from the abdomen, and, if possible, the twist is undone. 
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It IS unwiso to remove the volvulus from the abdomen before the 
distention is reliev ed, as the sudden release of pressure may be follou ed 
by a rupture of the bowel K the boud involved has become gan 
grenous, it is resected, and an end to end anastomosis is performed 
If reduction of the volvulus has been possible, an effort should bo 
made to prevent its recurrence In the ileo espeal typo this may bo 
done by anchoring the cxcum and the ascending colon to tho posterior 
abdominal wall The prevention of the recurrence of enteno volvulus 
18 more difficult, hut any bond or adhesion which has altered the 
mesenteno arrangement should be dealt inth 


CONGENITAL DILATATION WITH HYPERTROPHY OF 
THE COLON 

This is au obscure disease of the large intestine, in which tho 
essential features are an inability of the colon to part with its contents, 
and a resulting distention of the bowel with hypertrophy of its wall 
Male children arc more commonly affected than females m a proportion 
of about five to one 

The disease was first desenbed by Hirschsprung of Copenhagen in 
1880, when he published an account of the ailment as occurring m 
infants aged eleven months and seven months respectively 

CLINICAL HISTORY 

An observant mother notices that tho child is developing what 
apparently is an intractable constipation Many days may elapse 
during winch there is no motion, and this feature is as a rule first 
noticed during tho first threo months of life Purgative medicines 
of various descriptions arc brought into use or enemata are employed, 
and, as a result of these, an evacuation is secured It is noticed — 
and the point is important — that the motion now passed is not a 
constipated one, but is a largo soft motion 

The process is repeated, and after some months it is apparent that 
tho abdomen becomes distended dunng tho period of constipation, 
and that relief of the constipation diminishes tho distention Tliat 
tho distention is largely a question of flatus is proved, because, when a 
rectal tube is passed, a quantity of wmd escapes and the child is reliev cd 

As the disease advances the constipation becomes more marked, 
and tho stools alter in consistency, for they remain so long in the 
bowel that they become firm or even scybalous and hard Intervals 
of from two to tbreo weeks may elapse during which no motion is 
passed, v\hilc tho abdominal distention slowly but progrcs'iivcly in 
creases Attacks of diirrboca now make their appearance — they 
follow a prolonged interval of constipation, and they are traceable to 
some degree of colitis or even of stercoral ulceration of the colon wall 
from tlio long continued pressure of the contents TJie diairhcna 
fails to relievo the sufferer, instead, it is accompamed by increased 
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distention, Ly pain and by loss of weight. It is important to notice 
that, apart from the intervals when the diarrhcea occurs, the child 
maintains wonderfully good health, eating well and suffering com- 
paratively little abdominal pain or discomfort, while vomiting is rare. 

Very slowly the disease progresses, the abdominal distention in- 
creases, and, should the patient survive to adult life, it may attain 
immense proportions. Coincident with the abdominal enlargement 
the general nutrition suffers, the child becomes wasted, with a pale 
and toxic appearance, and the abdominal distention affects the sur- 
rounding viscera and even the related skeleton, the margin of the 
lower ribs being everted, and the sub-costal angle permanently opened 
out. The thoracic viscera are displaced upwards into the thorax, 
the surface veins of the abdomen are distended, and in the terminal 



Fig. 435. — Hirschsprung’s Disease 

Thu diijtcinIcU abdomen is the rraidt of the enormous inerease In sire of the largo boMcI 
The largo abdomen Is In striking contrast to the generai body wasting. 


stages there may be oedema of the legs, scrotum, and lower abdominal 
Avail. The distention has so thinned the musculature of the abdominal 
Avail that the outline of the large colon can be made out ; at intervals, 
contraction of the intestine may be apparent, Avhile a resonant note 
can be elicited over the abdomen and sometimes fsecal masses can bo 
palpated. 

If the disease is untreated, it almost invariably ends fatally, though 
a few individuals reach adult life. The child either succiinihs to 
a toxiemia, one of the features of Avhich is a jirofound secondary 
aniemia, to an acute intestinal obstruction Avhich cannot be relieved, 
or to peritonitis from perforation of the boAvcl Avail. 

A very curious fact has been recorded in the clinical hi.story of 
many cases; sometimes tiic colon suddenly assumc.s its noniial 
function and continues to act naturally for a period of !is long ns a 
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jear at a time, when it relapses without any ob\ious reason into 
its former sluggish condition 

MORBID ANATOMY 

The evidence nhich nc possess shows tliat the disease begins at the 
junction of pehic colon and rectum, and that the ehanges which are 
there apparent are gradually propagated backwards along the colon 
It is further accepted that tho morbid changes arc strictly limited to 
the distended colon and to the consequences of the distention No 
stneture, volvulus kink, or organic obstruction has ever been found 
which would account for tho condition 

When the affected colon is examined it is found to be distended, 
to be hypertrophied, and m many cases to show evidences of ulceration 
in its lining mucosa The distention is most marked in the pelvic 
colon, and progressively diminishes as the colon is ascended The 
hypertrophy of the bowel wall may attain as much as J inch, and both 
the circular and the longitudinal fibres are affected There isagreat 
increase in length of the colon m severe cases, though tho hypertrophy 
18 limited to tho sigmoid It is of interest to record that the rectum 
18 usually contracted and normal * The other abdominal organs are 
displaced by tho enormous distention of tho lower part of the colon 

ETIOLOGICAL PATHOLOGY 

There is much diversity of opinion in regard to tho explanation of 
the changes just described The essential error appears to be that the 
pelvic colon is unable to expel its faecal contents into the rectum 
Tho function of the descending colon and the lower colon is that, 
while they extract a certain amount of fluid from the fawes, they store 
their contents until a convenient occasion arises for their evacuation 
and most likely this latter storage function is aided by the existence of 
a sphincter which separates tho pelvic colon from the rectum The 
reflex which induces tho contraction of tho lower colon is apparently 
the mechanical contact and imtation of the mucous membrane 
by fffical matter, and the distention of the colon by flatus In 
Hirschsprung’s disease it would seem that there is a depression of the 
normal reflex and most likely the depression depends upon an imperfect 
distnbution of tho Auerbach's and Meissner’s nerve plexuses in the 
bowel wall In these cases a normal quantity of fseccs or flatus col 
lected in the sigmoid is insufficient to excite expulsion, and it is only 
when tho bowel has become considerably distended by the accumula 
tion of faecal matter that a slu^ish reflex is excited Tho amount of 
faecal matter with which the bowel now has to deal is, of course, beyond 
its jMjwcrs unless aided by copious cncmata, but the violent though 
occasional efforts which ensue lead ultimately to a great hypertrophy 
of the bowel wall 

* la 5oino casca tbo distentioa and hjpcrtropliy allecta tha rectum and 
eslenas upw arda from tlie point of junction of tho rectum with tho anal canal 
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dcgrep of shock which is produced, and in tho case of the \ery young 
child operative interference is limited to an attempt to diminish the 
bowel lumen by plication of its walls 

At one time it was hoped that tho making of a fajcal fistula into 
tho affected bowel might result m slirinkage, but this hope is rarely 
fulfilled, because the fistula does not always relievo tho accumula 
tion of gas 

If the condition of the child is favourable, implantation of the 



Pio 430 -“Hirschsprung s Disease Congeoilal idiopathic dilatation ot the 
colon treated by colostoin> 

Vearif tiieoti }eM lu>e clapseil since tlie operatlcx) end eppercntly a complete recovery hu 
been made (Sir // SI»U$ cate ) 

ilcum into the rectum, wtli subsequent removal of the affected colon, 
offers the best chance of success 


INTESTINAL OBSTRUCTION 

Most of tho facts concerning intestinal obstruction which are 
rehted in connection with tho adult are equally apphcablo to the 
child, but when the surgery of childhood is being considered there are 
definite peculiarities of tho intestinal obstruction of tho child which 
demand special notice In llm chapter, therefore, tho special aspects 
reccue attention, and general facts are only alluded to in explanation 
of special points 

DEFiNmo't AND Ci^assificatiok Iiitcstmal obstruction is a 
condition m wlneU the intestinal cimtenta are more or less hindered m 
their passage along the bowel, jt bcuig accepted, of course, that a 
thnito lesion exists which 19 responsible for the delay The climcian 
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DIAGNOSIS 

The diagnosis of congenital idiopathic dilatation of the colon is 
readily made from the symptoms, while an actual demonstration of the 
degree of distention can now be afforded by an X-ray examination 
with an opaque enema. 

Difficulty may arise in excluding a dilatation and hjqjertrophy of 
the colon which is secondary to an obstruction in the bowel wall 
and its surroundings ; a bismuth enema may make the distinction 
clear, but in many cases laparotomy alone will decide the point. 

Barrington Ward has directed attention to the necessity of dis- 
tinguishing typical cases in young children from cases of fascal im- 
paction consequent on spasm of the sphincter set up by anal spasm or 
from the presence of a valve in the rectum (Delbet). 

The abdominal enlargement associated with tuberculous peritonitis 
has been confused with Hirschsprung’s disease. 

Peognosis. In the absence of surgical treatment the disease 
almost invariably ends fatally, and only a few of the patients survive 
to adult life. 


TREATMENT 


Palliatives. It is necessary to consider a palliative line of treat- 
ment, as many cases are tmsuitable for operation for a variety of 
reasons. 

When the condition is recognized the immediate indication is to 
empty the colon as effectively as possible. Purgatives are contra- 
indicated unless other means fail, because they increase the distention 
of the already exhausted colon. A high rectal tube is first passed, in 
order to effect the escape of any gas or fluid faeces which may have 
accumulated, after which the solid faeces are removed. The persever- 
ing use of soap and water enemata is usually successful ; a molasses 
enema sometimes succeeds when others fail. If the upper reaches 
of the rectum contain an impacted mass of hard faeces, it may be 
necessary to administer an anaesthetic and to manually remove the 
accumulation. 

When the colon is empty, a regular course of laxatives is begmi, and 
aloes with nux vomica is the most efficacious. Every second or 
third day a soap and water enema should be administered. 

It must be realized, however, that a course of treatment of this 
nature is at the best only palflative ; there is a constant tendency to 
relapse, and ultimately the condition is re-established in spite of every 


effort. 

Operative (Curative ?) Treatment. The only curative treat- 
ment which the pathology and clinical course of the affection show 
to be applicable is that of excision of the affected bowel with the union 
of unaffected gut above to the upper end of the rectum below. In the 
infant such a radical procedure, however, is impossible owing to the 
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THE SPECIAL CONSIDERATIONS OF THE PATHOLOGl 

The Liability to Strangulation In the majonty of cases of 
acute intestinal obstruction in the child, not only is the lumen of the 
intestine suddenly and completely interrupted, but a coil of intestine 
IS strangulated in addition It may be that a band has become noosed 
around the boucl, that the intestine has passed through a hernial ring, 
that axial rotation has occurred \vith the production of a \olvulu8, or 



tio 437 — CoDgemtal Atresia of small lalcstme (Now bom baby) 
‘>lx;ctmeD oi slxlomloal vixens sboulng a conE^oUal obstruction ol tbs small iDtcslIne at a point 
IS ccntlmcCm bcjoiid the duodeno-Jrjnnal iQiM.tIoa The dUtentioD ol the duodeoum and the 
Upper colls ol the staalUntcstlaeii eelibhoun 


that a part of the intestine is inaaginated ^\^thln a part below and 
gripped by it, as in an intussusception The realization of this point is 
important, as it so closely affects the treatment, for not only has the 
obstruction to be rclie%ed, but the strangulated segment of bowel 
may demand individual attention 

The Rapidit> with which Distention occurs Wien a case of 
acute obstruction is oiicratcd on, tho bowel below the obstruction 
IS found to bo empty, contracted, and pale The experiments of 
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generally divides the different varieties of the disorder into three 
groups : — 

(1) Acute intestinal obstruction, 

(2) Chronic intestinal obstruction. 

(3) A chronic intestinal obstruction which suddenly becomes acute. 

While this method of classification is applicable to the child, the term 
congenital or acquired may be added with advantage, for, as we shall 
show, much of the intestinal obstruction of infancy is related to errors 
of development which may be termed congenital. A third sub-divi- 
sion is related to the situation in which the cause of the obstruction 
exists, and therefore it is convenient to recognize mural, iiitia-muial, 
and extra-mural regional varieties of obstruction. 


Acute Intestinal Obstruction 
(considered from a general aspect) 


ETIOLOGY 

There is such a wide variety of possible causes of acute intestinal 
obstruction that there are advantages in considering the possible 
etiological factors in relation to the age period at which the disease 
appears. Such a method is more practicable in cliildren than it would 
be in adults, and while of comse it must at its best be of a provisional 
nature, the method is helpful from a clinical standpoint. In the course 
of teaching we are in the habit of tabulating the possible causes as 
follows : — 


A. 


If obstruction develops either 
at birth or within a few 
days after birth 


the most likely 
causes are 


Congenital atresia 
Imperforate anus 
Congenital volvulus 


B. Obstruction developing at 
some time during the first V 
three years of life 


/Acute volvulus 
Intussusception 
\ Meckel’s diverticu- 

] lum and the related 

I vitello - intestinal 
V vestiges. 


C. Obstruction developing after { 
the third year 


/Acute volvulus 
Appendicitis 
Tuberculous peri- 
■< tonitis (bands and 
I adhesions) 

I Internal and exter- 
V not Jiernice. 


Such a classification must of course be of a strictly provisional nature, 
but it is helpful to realize that the suggestions which it embodies are 
often correct. The exact etiology of the various types is considered 
under individual headings. 
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influence of counting must ahvajs bo kept in view, and appropriate 
steps taken for its control 

Collapse 18 more evident in the child than in the adult There are 
two processes, very difierent m type, which arc often included under 
the term ‘ collapse ’ Firstly, there is a powerful sympathetic or vagus 
stimulus such as occurs when a loop of howel becomes suddenly 
strangulated, a stimulus which leads to a sudden fall of blood 
pressure and a combmation of general features which are appro 
pnately grouped under the term collapse — this disturbance is often 
apparent in the child In the later stages of intestinal obstruction, 
however, the acute toxaemia gives rise to a tram of symptoms which 
are also collectively spoken of as collapse, and it is to this group that 
m the child great importance should be attached, for tliey often 
dtielop with great suddenness and, ha\ing once developed, they may 
rapidly lead to a fatal termination This feature is perhaps one of the 
most characteristic of the acute obstruction syndrome of children , the 
threshold between a tolerance of the obstruction and an intense 
toxoBmia IS apparently a very narrow one, and the practical importance 
of the observation is that no delay is permissible m the treatment of 
the disorder 


CONSIDEIIATIOUS OF DIAQi^OSIS 
One often finds that there is dubiety regarding the conditions 
under which it is pcnmssiblc to make a diagnosis of acute intestinal 
obstruction If an individual suffers from vomiting coupled with 
the absence of contents from the bowel, cither flatus or fieces, a 
diagnosis of complete luteotinal obstruction should be made The 
clinician has then to decide whether it is an acute development or 
the exacerbation of a previous chronic obstruction, and the clinical 
history will afford the information which is necessary to decide the 
question It is most important to decide whether the obstruction 
13 a ‘ high ’ or a ‘ low ’ one, or (put m another way) whether it has 
originated in the small or large intestine Certain facts may enable 
the distinction to be drawn , a high (small intestine) obstruction 
is characterized by early and profuse vomiting, by a rapid develop 
ment of collapse, and by a \anablc degree of abdominal distention 
A high (small intestine) obstruction may, for example, show practically 
no distention hej ond a swelling m the epigastnum, which is due to the 
stomach and duodenum, and which tcmporanly diminishes when 
vomiting occurs A low (large mtcstine) obstruction has characteris 
tita of an opposite character, the vomiting is late, the degree of 
collapse and pain are less, while the amount of abdominal distention 
IS considerable, uniform and steadily progressive 

The diagnosis vnll conclude with a decision regardmg the cause 
winch has breu rcsponsiLlo for the obstruction The ongm ma> bo 
manifest at the first examination, as m cases of imperforate anus, or 
by the demonstration of the tumour of an intussusception , on tho 
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Bayliss and Starling have shown that experimentally the first result 
of resisting the progress of intestinal contents is powerfully to 
augment the peristaltic wave above the obstructed point and to 
paralyse and relax the intestine for 3 feet below it. It is in this 
way that the intestine attempts to overcome the obstruction. Soon, 
however, peristaltic waves pass along the bowel over the obstructed 
point, and, continuing along the intestine, render it contracted and 
empty. 

Above the obstruction the bowel wall is at first thin, pale, and 
distended, but in a short time the wall becomes thickened by oedema 
and congested with blood. At first the contents of the bowel are 
liquid and pultaceous, and only to a small extent gaseous, but when the 
blood supply becomes so interfered with that absorption ceases, there 
is a rapid formation of gas. The degree of distention of any coil of 
intestine is ultimately limited by the resistance of its own wall and 
the pressure exerted upon it by the abdominal coverings and the 
adjacent coils of intestine. 

In the child, the factors which govern the distention are so affected 
that an extreme degree of dilatation rapidly occurs. This point has its 
practical bearing, because to permit the stage of distention to be 
reached is likely to be disastrous. 

The Liability of the Peritoneum to be infected . Even before a 
coil of gut is actually gangrenous it loses its power of preventing the 
passage of organisms from its lumen through its wall to the peritoneum. 
This liability is greater in the child than in the adult. 

The Small Intestine is usually affected. If the etiology is 
considered, it wdll be seen that, with one or two exceptions, all the 
examples of acute intestinal obstruction in the child affect the small 
intestine. The practical bearing of this fact is of immense importance, 
for, as we shall note later, the shock, pain, vomiting, and distention 
are all thereby at their maximum. 


SPECIAL CONSIDERATIONS IN REGARD TO SYMPTOMS 

There are four symptoms which usually indicate the development 
of an acute intestinal obstruction — ^pain, vomiting, collapse, and 
constipation ; these are as constant in the child as in the adult. 

If strangulation of bowel is present, the pain which proceeds from 
this is especially severe, and, as strangulation bulks largely m 
the pathology of obstruction in the child, this symptom is correspond- 
ingly predominant. 

Vomiting is most evident in the obstruction of small intestine, and 
we have alluded to the large proportional incidence of small intestine 
obstruction in children ; vomiting is therefore a marked feature m a 
large percentage of the cases. A rapid loss of fluid is a serious detri- 
ment to the delicate economy of the child’s body ; it may quickly lead 
to an alarming degree of acidosis, and from this aspect the dehydrating 
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certamty either tho locality of the obi»truction or tho pathological 
process ivliich Ins been responsible for it In such a Case it ib our 
practice to open the abdomen so as to expose the ileocmcal region 
This 13 done either by a right para median incision or by a muscle- 
sphttmg incision in the right iliac fossa, an increased access being 
obtained if necessary by carrying the transverse spht of the internal 
oblique and transversahs muscles into the sheath of the rectus muscle 
Inspection of the ileo csecal junction affords information regard 
mg the bituation of the obstruction — a dilated coicuni means a large 
intestine, occlusion, a contracted caicum indicates a small intestine 
obstruction The next step is to isolate the actual site of the 
obstruction, and according to the information ^ihich the caxium has 
afforded the exploration ivill be carried in a proximal or distal 
direction It is important to avoid much eventration 

When the local obstruction has been isolated, the aim of the 
operator is to free it, tho band la divided, tho intussusception 
reduced, or the volvulus undone But unfortunately there arc 
many cases in which tho issue is by no means straightfomard, for one 
or other of various complications exists 

1 The bowel above the obstruction may be so greatly distended 
that removal of the mecbamcal cause of the obstruction may be in 
sufficient to relieve tbo paralysed bowel In such an event emptying 
of the distended segment is necessary, and this colls for a special 
technique Tho use of a Paul’s tube is unwise, the immediate empty 
ing of the bowel by a glass tube, such as is sometimes practised m the 
adult, being absolutely contra indicated in the child, because a fatal 
peritonitis is likely to ensue The safe and efficient method is by the 
use o! a catheter enterostomy employed according to Coffey’s method , 
in this way no soiling of the pentoncuia takes place, the relief of 
tension which results is sufficient to allow the bowel to recover, and, 
w hen the normal passage has been re established, the catheter can be 
removed without further operation and without any persistent fistula 

2 When tho obstruction site has been located it may be found 
that it is impossible to rehev e the error In this ev ent any immediate 
attempt at division and anastomosis of the bowel is contra indicated, 
and a proximal catheter enterostomy or ciecostomy is used instead, 
to temporarily relieve the obstruction, at a later date, when the 
acult, symptoms base subsided, suitablo arrangements are made to 
remove tho obstruction or to short circuit the bowel, if removal is 
impossible in this latter connection an end to side anastomosis of 
small intestine to transverse colon is a very successful operation in the 
child 

3 It may be found that the obstruction is a multiple one This, 
tJit most embarrassing and distressing of all types of acute obstruc 
turn, 13 met with m tuberculous pcnlomtis, and it is really very 
Ulicult to know how to deal with it Adhesions are numerous, many 
coils are distended, and the operator is unable to say where the actual 
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other hand, the cause may remain obscure until a laparotomy has been 
performed, 

. THE PROGNOSIS 

The prognosis is naturally affected by the cause which has origin- 
ated the obstruction, and therefore each type has to be considered 
separately. On a general basis, it may be said that obstructions 
arising from congenital errors are the most serious, while those which 
have a mechanical origin, such as intussusception and volvulus, are 
more hopeful. But from a practical point of view, the age of the child 
and the length of time during which the obstruction has been in 
existence are factors of immense importance. Babies are peculiarly 
intolerant of intestinal obstruction ; the loss of fluid and the toxic 
absorption, which the process entails rapidly lead to a fatal issue. 
The importance of the time duration has been already alluded to in 
discussing the symptomatology — ^the step from tolerance to collapse 
is especially narrow where children are concerned. 


A CONSIDERATION OF TREATMENT 

When a diagnosis of acute intestinal obstruction has been made 
immediate operation is imperatively demanded ; delay 'will only 
prejudice the chances of recovery. 

The type of operation demanded will vary according to the variety 
and situation of the obstruction, and therefore only general facts can 
be discussed at this stage. 

Pre -operative Treatment. The precautions which are necessary 
in adult work are even more important when dealing with children. 

Body warmth should be maintained by the use of an electric cradle ; 
it diminishes shock, and delays the onset of collapse. 

Saline infusions are necessary in order to counteract the dehydra- 
tion by vomiting which has probably occurred. A child deprived 
of fluid is especially susceptible to acidosis with all the additional risks 
Avhich this complication entails. As the fluid cannot be administered 
orally, it is best given by subcutaneous administration : proctoclysis 
is unlikely to result in much absorption of fluid. 

Atropine should be administered hypodermically, as it lessens the 
secretion, and thus gives a certain amount of comfort. 

Gastric lavage must always be carried out. Anesthesia should not 
be administered until the stomach has been washed out, and, even 
apart from the pre-operative necessity, the treatment gives great 
temporary symptomatic relief. 

Enemata are indicated if there is any suggestion that the bowel 
below the obstruction contains fmcal matter. 


The Operation in a Case of Obstruction of unknown Origin- 
In a certain proportion of cases, the clinician will And that, while he is 
able to diagnose an acute obstruction, he is unable to distinguish ivith 
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changes in the periductal ti‘5sues resulting in des>tructiou of the ducts 
or in obstruction of their lumma 

The Pathology has no uniformity The ducts may bo partially 
obstructed ivith thickened walls, they may exist as fibrous cords, or 
they may be entirely absent in part or in whole , w e have seen se\ eral 
cases in w hich the gall-bladder has been entirely absent There is often 
considerable distention of the ducts above the site of the obstruction 
Teeatment It has always been our practice to give these cases 
the possible chance of relief which operation affords Holmes esti 
mated that about 16 per cent might be relieved if not cured by an 
anastomosis between the gall bladder or the dilated ducts and the 
stomach, and, in view of this, it is advisable that all cases should 
at least have *110 opportunity of relief by laparotomy Hitherto the 
risks of the operation have been accentuated by a tendency to post 
operativ e haemorrhage, but Rosenow has shown that bj thcinjection of 
30 per cent sodium citrate a few hours before operation this danger can 
beavoided Fora newborn baby lto2cc of the solution is sufficient 
Jaundice from umbilical sepsis has points of interest for the 
surgeon We have alluded elsewhere to tho importance of infection 
of the stump of the umbilical end, and tho subject under discussion 
18 a concrete example of the risks 

A streptococcal infection is incurred at or soon after birth, the cord 
IS moist, sloughy, and discharging pus from its extremity, and the region 
of the umbihcus is red and eedematous From this focus, infection 
extends along the umbilical veins into the portal fissure of the liver, 
from which it spreads tiiroughout tho organ The distribution of the 
infection is chiefly in the periductal tissues of the finer ducts, catarrhal 
chauges appear in the lining epithelium, and jaundice develops which 
IS obstructive in its nature 

Unfortunately the condition is associated with widespread septic 
disturbance — inflammatory reactions appear in the various serous 
mcmbrauca, in the pleura, tho pcntoncum and the meninges, and some 
degree of streptococcal septicaiDiia is inevitable 

The clinical ev idcnces of the disease are characteristic Subseq^uent 
to the local umbilical infection Ihcro is considerable general disturb 
ance, tho baby becomes restless and irritable, the breast or bottle is 
refused, and there may bo vomiting , the temperature is found to 
bo high (104° or 105°) Within a day or two, jaundice develops 
and deepens In a severe ease there is a general body cedema with 
cjano&is, and, if the jaundice has persisted for some time, biemoiTliages 
appear As may be imagined, the disease is an exceedingly fatal one 
The best treatment is preventive, for with care in the a-jepsis of 
the umbilical stump tho disease will not occur 

An established case is a difficult problem Fomentation dressings 
are applied to the septio cord, minute doses of calomel are adminis 
tered, normal horse scrumisgivcnintra muscularl^ and iii severe cases 
blood transfusion is of value 
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obstruction exists. In such an event, any bands which seem to be 
causing obstruction are divided, a catheter enterostomy is done into 
the most distended segment of the bowel, and any loop of intestine 
which appears to be obstructed is similarly relieved. It is one of the 
advantages of the catheter method of enterostomy that a number of 
fistulse may be established without any real additional risk. By this 
method the acute period is tided over, and if it is apparent that the 
obstruction still persists, a short-circuit operation is then performed. 


LIVER AISTD BILE DUCTS 

Only a very few of the diseases which affect the liver and its bile 
ducts are amenable to surgical treatment. The subject may be dis- 
cussed under ; — 

(1) The surgical aspects of jaundice. (2) Tumours of the liver. 

THE SURGICAL ASPECTS OF JAUNDICE 

An infant on the second or third day after birth shows an 
evanescent jaundice of a peculiar and characteristic t37pe. The ex- 
planation of the event is a matter of dispute, but the most recent 
views hold that it depends upon a massive destruction of red blood 
corpuscles which results in the production of such a large amount 
of bile that a certain proportion of it finds its way, by some obscure 
channels, into the general circulation. The jaundice disappears at 
the end of a week or ten days, and is so constant that it may be con- 
sidered physiological. 

In certain instances, however, the appearance of jaundice in the 
newly born has a more serious import, for it may indicate the existence 
of congenital obliteration of the bile ducts, and, as this condition is 
occasionally amenable to surgical interference, it demands attention. 

The infant is well nourished at birth, and about the second or thir 
day a jaundice develops which is thought to be of the harmless phy- 
siological type (Icterus neonatorum). When the first stool is passed 
suspicions are aroused because the motion is colourless. Thereafter 
the jaundice gradually deepens until the skin assumes a dark greenish' 
yellow hue. The urine which is passed is deeply stained with bile. 

During the early stages of the disease, haemorrhages may occur, 
bleeding taking place into the subcutaneous tissues from the umbilicus 
or from the mucous membranes. In this event the further progress 
of the disease is generally towards an early fatal issue. If hanuorrhago 
is slight or absent the child may live for several months without much 
constitutional disturbance. 

The Etiology of the disease is obscure. Cases have been recordcc 
in which hereditary influences are manifest. Many believe that a 
pre-natal infection is responsible for the disorder, inflammatory 
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and continued \oiuiting at frequent intervals The condition was 
asenbed to acute indigestion, and a dose of castor oil was administered, 
but immediately vomited The pain and sickness continued, and the 
most remarkable feature of the case now began to make its appearance 
— a rapidly increasing distention of the abdomen WUhin twelve 
hours of tho onset of the disease, the abdomen was distended as tight as 
an inflated balloon The sickness continued, the abdominal distention 
gave nsc to considerable respiratory distress, and the skni surface had 
a curious cyanotic appearance 

On Pu\siCAL Examination the various points already detailed 
were observed Tho abdomen was tender particularly m tho upper 
half Pressure below the last rib on tho right side elicited pain 
Rectal examination was negative The Icmiierature was 103°, jiulse, 
140, respirations, 38 The white blood cells numbered 15,000, vvith 
72 per cent of polymorphs 

A DiAONoaia of acute appendicitis vnth secondary acute intestinal 
obstruction was made, and it was surmised that tho appendix lay m a 
rctrocxcal position 

Operation revealed a quantity of blood stained fluid in the 
abdomen, a routine examination of tho appendix showed it to be 
normal Tho upper abdominal viscera sliowed distinct signs of 
inflammatory reaction, and the transverse meso colon contained 
several points of fat necrosis The pancreas was found to bo acutely 
inflamed, with numerous points of Jiaemoirhago and fat necrosis 
Local drainage was instituted , the gall bladder was not opened 

The outstanding feature of the case was the extraordinarily rapid 
distention of tho hollow viscera , it gave one the impression that some 
paralysing influence was at work on the sympathetic system, and, in 
view of tile findings at operation, it might be that the distention was 
the result of an infection of the retro peritoneal tissues 


PANCREATIC ABSCESS 

Boy, aged 6} years Tho illness began on a Friday night The 
child had gone to bed in good health, he wakened during tho night 
complaining of upper abdominal pun so severe that ho writhed about 
tho bed There was vomiting, but tins did not appear to relieve ins 
discomfort The following day (Saturday) castor oil was given with 
out result Sickness persisted, and the abdominal pain contimicd, 
tliough ks3 in degree On the c\cning of this day tho abdomen was 
observed to bo distended, and the child was cold and collapsed 
On tho Sunday the child was lirst seen by a medical man, who 
found tho abdomen distended and tender A purge and enema were 
given, and the bowels moved with a watery and very foul result 
During Monday tho condition remained lauch the same— there was 
bickne&s at intervals 
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BuhVs disease and WincJceVs disease — conditions associated witli 
jaundice, t]ae exact natme of which has hitherto remained obscure— arc 
probably traceable to septic infection in which the organisms Lave 
gained entrance through the umbilicus. 

During the period of childhood many other varieties of jaundice 
may be met with — catarrhal jaundice, congenital acholuric jaundice, 
cirrhotic jaundice, acute infective jaundice — but none of them possesses 
surgical aspects unless it be the cirrhotic type. 

In the two varieties of cirrhotic jaundice associated with childhood— 
the monolobular or biliary form {Hanot’s cirrhosis), and the intercellular 
syphilitic cirrhosis — ascites becomes a prominent feature in the later 
stages. In one case of biliary cirrhosis the author carried out the 
Talma-Morrison operation with a considerable measure of success. 
The operation was performed in 1914, and when last seen the boy was 
well, and practically free from ascites. 

TUMOURS OF THE LIVER 

The surgical interest of liver tumours is in relation to questions of 
diagnosis. 

Both benign and malignant tumours are encountered in childhood 
Of the former group, haemangiomata and cysts are the most common. 
Parasitic cysts arise in connection with distomum hepaticum, ascarides, 
echinococcus and pentastomum denticulatum. Malignant tumours 
are more frequent than might be imagined. Stiffel collected thirty- 
nine cases of primary malignant new growths in children, several 
of which were in the newborn. The pathology is usually that of an 
adeno-sarcoma. Sarcomatous tumours are very rare events. 


THE PANCREAS 

The literature is largely silent on questions of pancreatic disease in 
infancy, and, except in regard to pancreatic infantilism, the affections 
of this organ are omitted from most pediatric textbooks. Occasiou- 
nlly, however, acute disease of the organ has to be considered in the 
diagnosis of acute abdominal conditions in childhood. 

We have met with three examples of acute pancreatic conditions 
demanding surgical interference ; on two occasions acute hannorrhagie 
pancreatitis and once a large pancreatic abscess. The essential features 
of the disorder are best presented in short accounts of tw'o cases. 


ACUTE PANCREATITIS 

A boy, aged 4 years, twenty-four hours previously, began to cry 
with severe upper abdominal pain. He vomited a few minutes later, 
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DISEASES OE THE RECTUM AND ANUS 

THE DEVELOPMENT OF THE EECTVM AND ANUS 
The hindgut ends blindly in a dilatation to which the embryologist 
applies the namo of the ‘ enlodertml cloaca * On the suffice of the 
cmbrjo.m a position corresponding to the cntodermal cloaca, there is 
a depression of the cpiblist, <Ac urogcntlal fossa, and the membrane 
uhich separates the cntodermal cloaca from the urogenital fossa is the 
cloacal mejnbrane About the end of the second month, the appearance 
of a septum, the tiro rectal /oW, divides the cloaca into two portions— an 
anterior or urogenital, and a posterior or rectal That portion of the 
cloacal membrane which closes the rectal portion of the cloaca may be 
indicated by a special namo— the anal membrane— and during the 
third month, a pit on its surface {theprocioda^m) deepens so that the 
invaginating cpiblast comes more closely into contact with the rectal 
portion of the cloaca 

About the beginning of the fourth month, the ana] membrane rup 
turcs, thus establishing a communication between the anal canal 
(proctodaium) and the rectum , in later life the position of tho inal 
membrane is indicated by the peclen of Stroud, or Htllon’s ukitc line 
The junction of the proctodaium with the cloaca docs not occur at the 
actual extremity of tho bindgut, for, caudal to the point of junction 
there is a further diverticulum, the projection of hmdgut which is 
knorni as the tailgut or post anal gut A portion of the tailgut which 
IS in connection witli tho ncurcntcnc canal ultimately forms the 
coccjgcal or Luschka’s gland, situated on the anterior surface of tho 
coccyx , the remainder of it entirely disappears In tho event of an 
incomplete disappearance, tlio cul de sac may become tho starting- 
l»mt of sacro coccjgcal cysts and tumours 

CONGENITAL ERRORS OF ANUS AND RECTUM 

It lias been estimated that anomalies of the rectum and anus are 
met M ith 111 a proportion of about 1 m 10 000 birth-s Certainly a small 
degree of occurrence, yet, m view of tho gravity of certain of the 
errors, it is well to bear tho ^lossibility in mind Collected statistics 
haic shown that male children are more liable to these errors than 
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On Tuesday he seemed better ; the distention was less, but hiccough 
Avas troublesome. He Avas admitted to the Children’s Hospital on 
Wednesday. 

Condition on Examination. The child looked acutely ill. The 
body surface had a slightly cyanotic appearance, and there Avas distinct 
jaundice. Temperature, 101 * 2 ° ; pulse, 128 ; respiration, 30 ; leuco- 
cyte count, 28,000 ; 86 per cent, of polymorphs ; the urine contained a 
quantity of acetone, no sugar or diastase was found, the adrenalin 
mydriatic test Avas negative. The abdomen Avas moderately distended, 
its upper and right half Avas occupied by a tender swelling Avhich 
was continuous Avith the liver. Tenderness was most marked on 
pressure in the epigastrium, pain being also complained of on pres- 
sure below the last rib on the right side. Rectal examination Avas 
negative ; an effusion Avas found at the base of the right lung. 

It was obvious that a localized inflammatory condition existed in 
the upper abdomen, but we were frankly at a loss to explain the 
exact diagnosis. A pancreatitis was suggested as a possible explana- 
tion. 

Operation revealed a tense elastic swelling projecting above the 
lesser curvature of the stomach. The gastro -hepatic omentum which 
overlay the swelling was covered with a quantity of Ijrmph. 
isolating the area, the swelling was entered through the gastro-hepatic 
omentum. A large quantity of foetid pus escaped, and on mopping 
out the cavity, the abscess Avas found to have arisen in the pancreas. 
Several large portions of sloughed pancreatic tissue escaped from the 
Avound. On account of the infection there Avas no opportunity to 
examine the other viscera. Local drainage Avas established, and a 
good recovery was ultimately made. 

Bacteriological examination of the pus revealed a coliform organ- 
ism, probably B. Coli. 

This was an example of a case beginning as an acute pancreatitis, 
the infection eventually becoming localized into an abscess formation- 


THE SPLEEN 

The condition of splenic ansemia is improved, and sometimes cured, 
by splenectomy. In this disease, the spleen is apparently the locus ^ in 
Avhich a progressive destruction of red blood cells proceeds, and AVitu 
removal of the organ, immediate benefit ensues. 

Kaznelson,^ belicAring that essential thrombo-cylopenic purpura 
is due to the thrombolytic action of the spleen, has advised splenectomy 
as a curative measure. The results reported have been encouraging- 

1 Kaznelson, I.: Ifien Khn. Wchnschr., 29, 1151, 1910. 
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once a week thereafter in order to prevent a recurrence of the con 
traction 

K the atresia is a tubular one the operation of proctotomy is 
necessary The procedure requires considerable care, and, if possible, 
a small speculum should bo inserted so that the di> ision can bo carried 
out visibly The incision should bo confined to the posterior uall, as 
lateral incisions maj be associated with troublesome bleeding, and an 
antenor incision may split upwards so as to involve the peritoneal 
reflection After division, tho lumen is gently stretched with the 
fingers until the narrowing has been overcome, subsequent stretch 
ing at regular intervals prevents rccurrenco of the contraction 

(/)) Occlusion by Membranes or Bands A variety of different 
conditions may bo grouped under this heading Folds of skin 
may occlude the anal opening, abnormal arrangement of tho mucous 



Fia 43S — \ anctica of Imperforate Anus 
A Irspcrforale aoua «llh »lscnre ortlie | lododvum 

11 Impeifoiate aniu in nhich the luoiJeut has (ailed to comiQuaicate with (he proctodsum 
C Imperiioiato anua associated with a recto vaginal BstoU 

membrane may block the anal canal, a fibrous band may bridge 
the lumen, and in some cases there is a shelf like projection of fibrous 
tissue 

In cases of complete occlusion, a membranous diaphragm ciists, 
because a communication has not b<^ established betw cen tho procto 
dmum and the hindgut 

Tho various errors are apparent on examination, and digital or 
proctoscopic examination reveals tho exact nature of tho obstruction 

Thkatmenx Tho simple and cilcctivo treatment is to excise tho 
obstructing band or membrane A uiiglo incision may be all that is 
required, but in complete occlusion tho diaphragm is fully excised 
Tho procedure is likely to be followed bj considerable bleeding, 
but the h-pmorrhago is controlled by packing with gauze \Mitn 
tho bleeding is arrested the cure is completed by careful divuLsion 
with tho fingers in order to stretch any atresia which may remain 
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females, and the common experience has been that congenital errors 
in other parts frequently accompany the ano-rectal disorder. 

The Importance of their Recognition. Whenever an infant is 
born it should be the duty of the medical attendant to ascertain that 
the anus and rectum are patent. It has often happened that neglect 
of this precaution has led to the overlooking of an atresia until it was 
too late for surgical relief to be of any avail, and even after birth the 
symptoms of injury or straining during defaecation, errors of con- 
stipation, diarrhoea, prolapse, or abdominal distention should invari- 
ably suggest the necessity for digital or instrumental examination of 
the anus and rectum. 

Etiology. Nothing definite is known regarding the cause of the 
error in development : foetal peritonitis, chorionic adhesions, and 
foetal enteritis have been suggested, while in many cases well-estab- 
lished claims have been advanced for a hereditary influence. 

Classieication. It is convenient to describe mider separate 
headings — 

1. Congenital malformations of the anus. 

2. Congenital malformations of the rectum. 

Congenital Malformations of the Anus 

Varieties. The folloAving are the common anal anomalies which 
come under the notice of the surgeon : — 

(a) Congenital narrowing of the anal canal. 

(b) Congenital occlusion of the anal canal by fibrous or membranous 

tissue, the occlusion being partial or complete. 

(c) Abnormal location of the anus. 

(d) Congenital absence of the anus. 

Each of these errors calls for a brief special consideration. 

(a) Congenital Narrowing of the Anal Canal. Soon after 
birth it is noticed that the infant has difficulty in defcecation, and tliat 
it cries and strains during the act. Examination with the fingers 
shows that the anus or the anal canal is congenitally narrowed ; 
this may be caused by an annular stricture, or by one whicli is wider in 
extent, and therefore tubular in character. The error arises from the 
presence of fibrous tissue around the gut, and it is annular or tubular 
according to the extent and arrangement of tlic barrier. 

Symptojis. In addition to straining and crying during defalcation 
there may be incontinence of faeces, discharge of mucus and blood 
from the anus, or persistent constipation. Because the anus occupies 
its usual position, the explanation of the symjitoms may be overlooked 
unless a digital examination is made. 

TreaTMEXT. If the stricture is an annular one, simiile divuKion 
with the fingers is all that is required, a small bougie being inserted 
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birth, and, if not, the defect is soon made manifest by the signs of 
acute obstruction 

Examination of tlie child’s penneum yields a \ ariety of impressions 
— a 11611 marked median raphe may exist, so that there is no trace of 
the anus , on the other hand, if development has proceeded to some 
extent there may be a dimple or an ovoid depression If the hind 
gut has developed normally, there may be a bulging in the perineum 
when the child strains or cnes Every case of this nature should bo 
investigated in order to find out whether a recto vesical or recto 
V ngmal fistula co exists 

Teeatjiem Immediate operation affords the only prospect of 
success, and the longer interference is delayed, the higher is the post 
operative mortality 

The child must he kept as warm as possible during the operation, 
a local anaesthetic is used or a light general antcsthctic , the lithotomy 
position IS the moat convenient ono for the operation 

There are no conditions sufficiently urgent to demand the method 
of puncture with a trochar which is sometimes recommended open 
dissection IS the only safe and reliable procedure An incision is made 
m the middle line from the centre of the penneum backwards to the 
tip of the coccyx This incision is gradually deepened, and two pro 
cautions must always be kept m mind while the dissection is being 
made— keep exactly m the middle line, and work as close to the 
sacrum os possible In the male child it is a good plan to pass a 
urethral bougie, as this eliminates- the danger of opening into the 
bladder The bulging blind end of the rectum may bo readily found , 
if it is not met w ith about an inch from the surface the child should bo 
made to cry, when the bulging of the bowel may draw attention to its 
position When the rectum is eventually defined its outline is gently 
separated until it is sufficiently loose to allow of its being brought 
down to the surface The lumen is opened and the mucous edges are 
sutured to the skin, and if any trace of an external sphmeter exists 
an attempt is made to unite it around the bowel It is unnecessary to 
insert a rubber tube info the lumen of the bowel, and its presence may 
result in sloughmg of the debcatc mucous surface The remainder of 
the skin wound is carefully sutured, and an antiseptic dressing is 
applied 

If the lower end of the rectum cannot be found by a perineal 
dissection, it must be assumed that there is an associated error m the 
development of the hindgut, and in this event it is unwise to persist 
m a penneal exposure, as the pentoncum will almost certainly be 
opened, and the bladder or small intestine damaged Instead, the 
original incision is prolonged backwards, and the coccyx and e\ en the 
last piece of the sacrum are removed This affords a considerable 
amount of additional space and, as the dissection is carried along the 
front of the sacrum the bowel wall is presently recognized If it can 
bo mobilized sufficiently, it is then brought down and sutured at the 
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Subsequent care is required to prevent recurrence of the contraction, 
and special attention is paid to the regulation of the bowels. 

(c) Abnormal Position of the Anus. It sometimes happens 
that an error in the position of the original proctodeum results in the 
anus occupying an abnormal position. It may open in front of or 
behind the normal situation as a perineal or as a sacral anus. The 
more extreme degrees of abnormal situation, such as vaginal and 
urethral sites, are really t3q)es of fistula dependent on errors m the 
development of the rectum, and are described later. The true lual- 
placed anus is therefore only found in the perineal and sacral regions, 
and it usually occupies the middle line. An anal depression may 
exist at the normal situation, or there may be an entire absence of any 
indication of its presence. 

Treatment. If the abnormal opening is not far removed from 
the proper site it may be thought advisable to leave it alone, especially 
as^the control is probably better than that which would result after 
operative interference. If the position is sufficiently abnormal to 
justify operation, an attempt should be made to transplant the anus 
and the anal canal into the correct position. Actually the procedure 
is not so formidable as it may sound. 

An incision extending from the central point of the perineum to 
the tip of the coccyx is made in the midline ; at the existing anus tho 
incision diverges to include the opening with a surrounding collar of 
skin. By careful dissection, the existing anal canal is separated up- 
wards imtil the lower end of the rectum is reached, and in the course 
of this dissection it is important to retain the internal sphincter by 
keeping some slight distance beyond the bowel wall. The separated 
anus and anal canal are now transported forwards or backwards, as the 
case may be, into the normal situation, and, as the external sphincter 
probably exists in its proper relation, an attempt should bo made to 
insert the transplanted anus among its fibres. It now only remains 
to anchor and suture the anus in its new and proper position ; a few 
deep catgut stitches are inserted, and the skin edges are carefully 
united with interrupted silkworm gut sutures. A tube should not be 
inserted into the anus. A few minims of tincture of opium are admin- 
istered to prevent the bowel moving for four or five days, and at the 
end of that time the bowels are opened ■with medicine, and a small 
glycerine suppository is inserted into tho anal canal before defalcation 
occurs. 

(d) Congenital Absence of the Anus. Tliis is tho error which 
is generally referred to when the term ‘ imperforate anus ’ is used. 
The actual absence of the anus depends upon an error in develop- 
ment of tho proctodmum, but in actual fact there are many cases 
in which not only has the proctodanun failed to form, but tho 
development of the hindgut has also been arrested. However, 
under this heading we only speak of those cases wiiicli arise from 
the pure proctodmal error. The condition is u.siially recognized at 
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Treatment The treatment of the error has been described m 
connection unth imperforate anus Removal of the coccyx or of the 
lower end of the sacrum is earned out to gain access to the bow el, and, 
if It cannot bo brought do\vn to the penneum, a sacral anus is made, 
while, in the more advanced type of error, a colostomy is necessary 

3 Membranous Occlusion of the Rectum 

This represents the most favourable type of rectal maldev elopment 
The anus and anal canal are w ell formed, and y ct their communication 
vnth the lower end of the rectum is prevented by a membranous 
diaphragm The symptoms and signs are similar to those of the other 
obstructions Examination of the anus shows the presence of the 
obstruction, but the defect is of a soft yielding character, and when 
the child cnes it bulges dowTiwards upon the finger 

Treatment A cruciform incision is made into the centre of the 
diaplirtgm, and if necessary tho rcclmidaot tissue is excised There 
IS comparatively little bleeding 

4 Recto<vestcaI, Rccto«vaginal and Rccto*urcthral Fistulm 
Abnormalities m tho anatomy of the anus are often accompanied 

by fistulous communications between reetum, bladder, urethra, or 
vagina The fistulous opemng vane» greatly m siac, but it is generally 
a small tract which will barely admit a <}uiH , occasionally tho opening 
IS surrounded by an imperfect sphincter 

RectO'vagmal Fistulas Tins is the most common error of the 
group The normal anal opening is usually absent, but m tho posterior 
vaginal wall there is a fistulous opening, through which fajces and 
flatus are expelled As a rule tho opening is at the lower end of the 
recto vaginal septum, occasionally it is in tho upper end, in exceptional 
instances it is encountered in the vulvar region 

Treatment Unless signs of intestinal obstruction develop, it is 
better to leave the condition alone until tho child is five or six jears 
old Earlier interference is apt to result m sloughing of tho trans 
planted tissues 

Tho error is corrected l>y the operation of proctoplasty A 
racket shaped incision is planned so that tho head surrounds tho 
fistula while the handle extends backwards towards the tip of the 
coccj X The false anus, including its sphincter if present, is freed and 
dissected upwards for a distance of about 1 inch , it is then drawn 
backwards until the opening occupies the normal position, when it is 
sutured ill place by a senes of interrupted sutures 

Rccto*vcsical Fistula Tho rectum may open into the male or 
female bladder by a channel through which urine escapes into the 
rectum and mecomum, fa>ccs and flatus pass into tho bladder The 
error generally accompamca the condition of imperforate anus, and a 
diagno'iis is made by tho demonstration of f-cces in the unno or urine 
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perineum, and in tie event of tHs being impossible, a sacral aaxs -rZ! 
re^lui^e to be made. If, after removal of the coccyx, the boivel caiaot 
be isolated, a colostomy is tbe only choice that is left, 

The mortality from the operation is high, and Trarmth and sriziala- 
tion are required to tide the child over the shock nhieh is ineTitatla. 
The bowel is kept quiet for three or four days after the operation by 
the administration of opium by the mouth ; on the fourth day a 
laxative is given, and a glycerine suppository facilitates the lesalT. 

As the child grows older it should report from time to time in order 
that cicatricial contraction may be prevented by the introduction oi 
a bougie. 


Congenital Malformations of the Rectum 

Errors in the development of the hindgut result in malfonnanons 
of the rectum. These may exist, and yet the anus superncially appear 
normal, but in tbe great majority of cases, if tbe reenuu is imperfeeny 
developed, the anus and the anal canal share in the malformation 

The malformations of the rectum which are met with may bo 
grouped under the following headings : — 

1. Total absence of the rectum. 

2. Atresia of the lower end of the rectum. 

3. Membranous occlusion of the rectum. 

4. Recto -vaginal, recto-urethral, and recto-vesical nstulaj. 

1. Total Absence of the Rectum 

A few cases have been recorded in winch the rectum has bca 
replaced by a fibrous cord. The atresia may extend from the pelvte 
brim downwards towards the anus, which may or may not exssi.- 
above the atresia the bowel is distended into a saccular enlargement- 

As a rule the anomaly is not recognized at birth unless there is an 
associated malformation of the anus. The absence of meconium, the 
abdominal distention, and the signs of acute obstruction eventually 
demonstrate that an obstruction exists. In certain cases a saccular 
tumour occupying tbe left flank can be made out on abdominal exam- 
ination. If tbe anus is patent, examination through it will demon- 
strate the presence of the obstruction. 

Treatment. The only treatment available is a colostomy, and, 
as it is impossible to bring tbe bowel down to tbe perineum, 
artificial anus must necessarily be a permanent one. 

2. Atresia of the lower end of the Rectum 

This may be considered the same deformity as ISTo. 1, but ol a 
lesser deoree, the termination of the rectum being replaced by 3- 
fibrous cord, or ending completely in a distinct pouch. In the majority 
of cases there is an imperforate condition of the anus. 
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POLYPUS OF RECTUM 

Rectal polypi are comparatively frequent in childhood They are 
benign, pedunculated tumours growing from the posterior nail of 
the bowel, soft in consistency, fangle, the size of a cherry, and of a 
dark red colour 

In their beginnings, the tumours arc sessile, but, as the result of the 
downward drag to which they are constantly being submitted, they 
become pedunculated The attachment of the pedicle is usually 
to 2 inches abo\o the anal margiu 

Etioloov We have no knowledge of the origin of the condition , 
the affection is specially frequent between the second and fourth years, 
and 13 often associated with prolapse of the rectal wall 

SviiPToMS AND Physical Signs Painful defsecation, straining at 
stool, a frequent desire to go to stool, and the presence of blood and 
mucus in the stools are the usual features This group of symp 
toms IS usually ascribed by the parents to hmmonhoids, but examine 
tion of the bowel makes the diagnosis clear The pedunculated 
tumour ts recognized, it bleeds freely when touched, and it may 
be possible to bring it down so that it projects from the anus 
Care must be exercised m this stage of the examination m case rupture 
of the pedicle should occur — an event which may be followed by 
alarming htemonhage If a satisfactory examination cannot be made 
by the fingers, a speculum should be used 

Tbeatsient Removal of the polypus is easily effected The 
sphincter is dilated under anaesthesia, the pedicle is ligatured close to 
the wall of the rectum, and the tumour is removed To prevent the 
ligature slipping the pedicle should he transiUed \utli a round needle, 
and an interlacing knot used Dilation of the sphincter is particularly 
important, as a contracted sphincter may mask a copious haemorrhage 

FISSURE OF THE ANUS 

An anal fissure is a small inlra splunctenc ulcer hidden in the folds 
of the anus and usually situated on the posterior wall The condition 
13 comparatively frequent in babies at the time when they first begin 
to pass a formed stool The stretching of the delicate mucous mem 
brane results in a slight tear, and the continual irritation to which the 
part 13 subjected delays healmg so that an ulcer develops 

SlMiToais The characteristic feature is pam after defa;cation 
The child cries bitterly, and for a tune there may be difficulty in amv 
mg at au explanation of the distress Constipation may be an initial 
feature, later it becomes voluntary on account of the pain which 
the motion induces The stool may ho stained wath fresh blood 
Anal fissure is an oft quoted example of a sensorj muscular reflex 
The exposure of the sensory iicrvc filaments on the ulcer surface 
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in the fjeces. Infection of the respective mucous surfaces always 
accompanies tlie disorder. 

Teeatjlent. As soon as the condition is recognized a colostomy 
should bo performed in order to forestall infection of the urinary tract. 
The lower bowel is then cleansed by lavage, and the child voids urine 
by the rectum -without discomfort. 

When the patient is about two years old, the fistulous tract is ex- 
posed from the perineum, the edges are freshened, and the opening 
closed. When the success of this stage is assured the colostomy is 
closed. If the recto- vesical opening is high, the plastic operation may 
have to be performed through the abdomen. 

Recto -urethral Fistulas. Malformations of this type are usually 



Fig. 439. — Tumour of the "Vulva. 

A pedunculated inyxo-flbromatous tumour is projecting from tlio anterior wall of Uio vagina 


encountered in male children. The fistulous opening is generally 
located in the membranous portion of the urethra, and the communica- 
tion is a very small one. 

Treatment. If an imperforate anus exists, as it almost certainly 
does, the correction of this error is often sufficient to allow the fistulous 
opening to close. In the event of the fistula persisting a plastic 
operation will become necessary. 

Rare Fistulae. A few cases have been reported in which the 
rectum communicated Avith the cervix uteri, and Ballingall met with 
an example in which a communication existed between the rectum 
and the fundus of the uterus. 

Examples of recto-ureteral fistula are associated ivith congenital 
absence of the bladder, so that the rectum performs a double function. 
Cases of this nature are better left alone. 
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(o) Tlie incrca&ed intra abclommil ])rci>surc uhich accompanies pro 
longed straimiig at htool m a tatting position, or n hooping cough, 
or phimosis 

In the ordinary type of case the etiological sequence is somewhat 
as follows For some reason the child loses weight and bccomts 
generally debilitated, the fat around the bowel is diminished, while 
the supporting muscular structures arc weakened — in fact, the essential 
pen rectal supports are interfered with Constipation now ensues, 
and in the efforts to relie\e this the mucous lining becomes loosened in 
its attachment to the underlying subinucosa A partial prolapse now 
begins, and its presence in tbc interior of the bowel is but a further 
stimulus to those forces which exaggerate the prolapse 

Mild degrees of prolapse inaanably accompany rectal polypi, and 
here the mechanical influence is obvious The most extreme errors 



Fiu 440 —Prolapse of the Rectum occurring m a boy 8 montlis old 

occur m association wath errors of the neraous sjstcm, such as spina 
bifida aud the paralysis of Potts’ disease 

SiMPTOSis AND Signs In slight ca!>es a rosette of mucous mem 
brane protrudes from the anus subsequent to defamation In severe 
cases the entire rectum is prolapsed as an elongated tube of mucous 
membrane cur>cd so that it is convex jiostenorly A recent prolap->t 
IS of a nolet red colour but if it remains, it becomes swollen and so 
congested that it bleeds, while areas of ulceration appear over its 
surface 

It 13 evident that in an extensive rectal prolapse tiicre are tvio 
jiortions of the rectal tube with their serous coats in contact, so that 
a i>otintial sac exists into which small intestine may hcmiatc (u htdro 
ede) 

If a prolapNO w |>crmitted to remain unreduced for any length of 
time there is pain, haemorrhage, ulceration, and infection— a group of 
fcatun-s which may imiM.ril the child s existence 
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causes a reflex contraction of the related muscular groups ; there is 
therefore intense spasmodic contraction of the anal sphincter, and it 
may be of the vesical sphincter ; the retention of urine, which so often 
complicates fissure, is explained in this way. Sometimes pain is 
referred to the hip and knee, and there may be muscular contraction 
of the loAver limbs. 

The hypertropliy of the anal sphincter, which results from the 
constant overaction of the muscle, is said to be the explanation of the 
feature that the pain, at first temporary and occurring only after the 
passage of the stool, ultimately becomes constant. 

ExajUination. In young children it is essential to carry out a 
careful examination under light anaesthesia. The sphincter is gently 
dilated, and the ulcer localized. 

Treatment. The first necessity is to relieve the constipation, and 
this is best done by the administration of liquorice. 

Local Treatment. Good results may be obtained by applying a 
10 per cent, solution of silver nitrate to the fissure, or by the use of a 
5 per cent, cocaine ointment. If these measures fail, the sphincter 
should be stretched and the base of the ulcer divided with a sharp 
knife — this affords immediate relief. 

After- operation the child shoxdd be kept in bed on light diet for 
three or four days. 


PROLAPSE OF THE RECTUM 

Prolapse of the rectum — a protrusion of the lining of the bowel 
through the anus — is a common event in ill-nourished and debilitated 
children. The term ‘ procidentia ’ is sometimes used to convey the 
same meaning. 

Varieties. Various descriptive terms are used in different varieties 
of the disease. A prolapse is ‘ partial ’ when the mucous lining of the 
anal canal is prolapsed, it is ‘ complete ’ ivhen there is a protrusion 
of the entire rectum wall. The terms anal, rectal and sigmoidal are 
used to indicate the situation from which the prolapse has proceeded. 

Etiologv. The influences Avhich play a part in the production of 
prolapse may be summarized as — 

(1) Tumours attached to the mucosa ivliich are grasped in the con- 

traction of the gut and so loosen the attachment of the mucous 
membrane to the bowel wall. 

(2) Excessive contraction of the bowel wall, leading to a relaxation of 

the submucous tissue and an imperfect support of the mucous 
lining. 

(3) Weakening of the peri-anal and peri-rectal attachments (tne 

sphincter, the muscles, the ligaments, and the surrounding fat)- 

(4) Imperfect support of the rectum during the period prior to the 

acquisition of the full sacral curve. 
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Regular soft motions are secured, iKjuorice being a peculiarly 
^aluablc drug in this connection The rectum is irrigated night and 
morning ivith an astringent lotion such as alum solution (20 grains to 
the pint), or infusion of quassia The application should be made as 
cold as possible The child should be taught to dcf®cate either in the 
recumbent position or on its side flrith the hips elevated, so as to 
dimmish pressure upon the lower bowel Afterwards a pyramidal* 
shaped pad of pleated gauze is fitted so that its apex rests upon 
the anus, this is worn constantly, being retained in place by broad 
hands of adhesive plaster which at the same time draw the buttocks 
together 

This line of treatment must he pursued for weeks or months, as 
may bo necessary with the return of tone to the various muscles of 
the bphmcterio region the treatment may be abandoned 

Injection Treatment Slodcrate degrees of prolapse have been 
successfully treated by the injection into a circular senes of points m the 
submucous tissue, of quinine urea solution (10 per cent) Carbolic acid, 
gl>cerine and olive oil in equal parts have been used for a bimilarpur 
posp, hut this solution is apt to be followed by sloughing The success 
of the treatment depends upon the formation of scar tissue and sub 
sequent contraction 

Operation A great vsnety of measures lias been suggested, 
hut only those of proved merit are described Operation is indicated 
if the prolapse has existed for a long time, if the sphincter has lost its 
tonicitj, and if reduction cannot be maintained Many operations 
which are suitable for adults cannot be used in children on account 
of their seventy — the simpler measures arc generally tlie best 

A Liiuxtr Cauienzatton The protruding prolapse is kept taut 
by passing a suture through its apex, while wath a Paquehii or an 
eUctric cautery a senes of dry linear bums, J inch apart are made 
in the long axis of the gut, completely round the circumfertnco The 
burn should be carried almost through the mucosa, but, if the prolapse 
13 so large that a pentoncal reflection cxist'^ in the wall, care must be 
exercised in case the pentoneum is perforated and i»ritonitis ensues 
Tlio ptnanal skin and sphincter arc cauterized at four equidistant 
points around the anus, the tissues being penetrated for about 
i inch The prolapse is now reduced, and a wide strip of vasehned 
gauzo IS passed into the lumen of tho bowi I so as to prev tnt tho raw 
surfaces eoming into coutaet A return of tho prolapse ig subsequently 
pre\ ented by tho use of a pyramidal pad 

B Linear EicisionoJ Mucosa — Three or four stnps of mucosa, 
each about J inch wide, are removed at cqmdistant points around 
the prolapse the edges arc united by Continuous catgut sutures appUed 
on tho lock fashion This method is apt to be followed by con 
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Diagnosis. Prolapse is apt to be confused with (1) rectal polypus 
(2) intussusception which has protruded from the anus. In both oi 
these conditions the examining finger can be passed between the 
tumour and the rectal wall, 

Pbognosis. Under efficient treatment, if the condition is recog' 
nized and dealt with early, a cure should be obtained by conservative 
or simple operative measures. In neglected cases the weakening oi 



Fia. 441. — Intussusception projecting from Anus and thus closely simu- 
lating the condition of simple Prolapse (Baby 6 months old). 

the sphincter and related muscles increases the difficulties of obtain- 
ing a complete cure. 


In a certain proportion of cases there is a tendency towards spon- 
taneous cure, and, if the prolapse is kept reduced, and the obvious 
etiological influences are corrected, good results may be obtained. 

The cases which come imder this group are indicated by certain 
characters — the prolapse is not extensive, when reduction is carrie 
out there is no immediate relapse, the sphincter muscles show a certain 
amount of tone. Under these conditions the case may be considered as 
a suitable one for conservative measures. 
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PERI-ANAL AND ISCHIO-REGTAL ABSCESSES 
Acute Ischio-rectal and Perl-anal Abscesses ire rare m 
children The entrance of the infection is through a pre existing 
fissure or Mound of the ano rectal mucosa 

Chronic Perl-anal Abscesses are comparatively common 
They are usually multiple McQuigg suggested that they are really 
small implantation- c^sts which have become infected In our expen 
ence, many cases of this nature are tuberculous in ongm — tubercle 
bacilli are excreted by the f.ECcs, they are implanted at \ anous points 
of the pen anal surface so that points of chronic abscess formation 
result 

Excision of each individual point is (he most satisfactory method of 
treatment 
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siderable haemorrhago, and for twenty-four liours subsequenfe to tlie 
operation, a dressed tube should be kept in place. 

C, The Sacral Stitch Method. This method consists in fixing the 
posterior wall of the rectum to the sacrum by a transverse suture ; it 
is generally associated with Ekehorn’s name. 

The prolapsed rectum having been replaced and kept in position 
by the forefinger of the left hand, a moderate-sized needle on a handle 
is passed through the skin to one side of the extremity of the sacrum. 
It is carried through the soft tissues till it pierces the rectum and meets 
the finger, which guides it to the anus. The needle is now threaded 
with stout silk or silkworn gut, the thread carrying a length of 
capillary rubber tubing about 1 inch long. One end of the thread 
is dra^vn back with the needle ; a similar procedure brings the other 
end out at the same level on the other side of the sacrum, the portion 
threaded Avith rubber remaining within the bowel. The two ends of 
the ligature are now tied together over the skin, a length of capillary 
tubing being again used to prevent cutting. 

A modification of this method was suggested and followed by Tuttle 
— the needle is carried through the posterior wall of the rectum Avith- 
out the mucous lining being involved. Having traversed the sub- 
mucous tissues of the bowel the needle is brought out again at the same 
level, but at the other side of the coccyx, and the two ends are united, 
over a pad of gauze. Tuttle claimed that his method is a more aseptic 
procedure than that practised by Ekeborn. 

In our OAvn practice we have found the method of sacral stitching 
on Ekehorn’s plan to be the most satisfactory. The stitch should 
be inserted at a level ivithin the boivel corresponding to the 
distance to which the prolapse descends ; in this way the point o 
fixation is at, or immediately above, the level of the inverted section. 

D, AtioI Suture. Kellogg Speed sutures the anus ivith a stout 
silk thread in a curved needle, beginning near the median raphe m 
front and passing the suture completely around the anus. It is then 
drawn tight and tied, so that not even a grooved director can be inserted 
into the anal canal. 


The child remains in bed and is kept upon a diet which leaves as 
little residue as possible. A few minims of tincture of opium are 
given each day. At the end of a iveek the purse-string is cut ; the 
child remains in bed for a week longer. Magnesia is given by the 
mouth to keep the motions soft, and defaecation is carried out in the 


supine position. 

Many other methods have been used. Spitzy practised the injec- 
tion of paraffin on each side of the rectal Avail so that tAVO pencil-like 
splints are formed. This method is not to be recommended because 
of the irritation which the paraffin eventually produces. 

Amputation of the prolapse is rarely advisable in childhood. The 
operation is one of considerable severity, and the results are no better 
than those obtained by simpler and safer methods. 
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PERI-ANAL AND ISCIllO-RnCTAL ABSCESSES 
Acute Ischio-rectal and Peri-ana! Abscesses nro rare in 
children The entnneo of tho infection is thron^li a jirc existing 
fhtsure or Mound of the ano rectnl muco<i'i 

Chronic Peri-anal Abscesses iro coniparatucl^ common 
They arc usually multiple ^IcQuigg su^,gcstccl tint they arc really 
small implantation- cjsts mIiicIi ha\e Ikcoiuo infected In our txpen 
dice, man} cases of this nature art tuberculous in origin — tubercle 
bacilli arc excreted hy the f a'cea, thej iro implanted at v inous points 
of the iH.ri ninl surface so that jmmiiIs of chronic abscess forinition 
result 

Excision of each indu idual {Hunt is the most satisfactory method of 

treatment 



CHAPTER XXXV 

SURGERY OE THE GENITO-URINARY SYSTEM 
I. DISEASES OP THE KIDHEY 
THE DEVELOPMENT OF THE KIDNEY 

certain permanent kidney develops in relation to 

Wolffian ducts Th sprout from the lower ends of tlie 

the Wolffian extend upwards and backwards behind 

enL sSde mesonephros), and, as they lengthen, their blind 
division so as tn f mesenchyme arranges itself around each sub- 

densatbns^f'fir is composed of multiple cellular con- 

what siffmoid att ^ hollowed into a tubular and some- 

The colUctinn fnh system becomes the secretory tubules. 

buddTnrSI. ^ ^ continuous process of dichotomous 
outer y original pelvis, and an 

framework and ^ mesenchyme provides the connective tissue 

therr'e ^ ^ ^^'^^^tory tubules develop, 

blind end of branches of the renal vessels, and the 

constitute a Em ^ ^ ® mvaginates itself aroimd the vessel so as to 
constitute a Bo.vman’s capsule with its glomerulus. 

at the leve/”of°th!>*°” Kidney. The original renal buds lie 

upwards to the level of tWh’ J^^^^bra, gradually migrate 
undereo a rnta+l«^ ^ lumbar vertebra, and in doing so, 

the position wbiVh +H ^ inwards instead of forwards, 

tne position Avhich they originally occupied. 

end ofX°s^ L°d mi^gration with rotation continues until the 

and the rotation bZm“ ‘^e tot lumbar vertebra, 

its bLTsuptlJis ”3°]° ‘V*“ ‘ff 

aorta and vena cava anfvLuIar tte de;S,pLg^S„r 

11 of the ureter undergoes changes opposition. Origin- 

the^lStPT^^Yh the Wolffian duct above the communication of 

the latter ^^th the uro-genital sinus ; later an independent opening is 
acquired, and at the same time the ureter undergoes a rotatioP so tLt 
It lies to the outer side of the Wolffian duct (vas deferens). 
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A Lnowlcdto of these crabrjologic^l details is necessary if uo are 
to understand the \anou8 abnormalities in form, position, and blood 
supply of tho kidney’s and ureters 

The Secretion of Urine Wolmo no t\act knonicdgo m regard 
to the time at nbich tho kidncja first begin to bccrcto utme Some 
authontics state that the function commences about tho third month, 
others bche\o that no urino la secreted until birth unlcfeS there la such 
disease of tho placenta that tho cvcrctory functions of that organ are 
interfered Mith 

^B^OInI ILITIhS Oi’ THi. hlDXhY 
Tho following classification embrace** the \arioua renal abnor 
malitics — 

Porsistenco of fcetal 
lobulation 

Horse shoo kidney 
Unilateral fused 
kidney 

Pelvio kidno) 

Congenital absence 
of one Udncj 

Persistence of 
fcctai Lobulation 
Tlus abnormality is of 
no clinical significance 
Kustcr and Wagner 
state that kidneys of 
this type are more aoil 
nerabie to disease, ami 
particularly to tuber 
culo&a 

HorsC'Sboe Kid- 
ney If the fatal kid 
nej8 m the course of their ascent como into contact with each other, 
partial coalescence may occur, and if the continuity is in the form 
of a bar or commissure a horse shoe kidney results Tho connecting 
isthmus may embrace the capsule only, so that the junction is a 
fibrous cord more frequently li is a band of renal parenchyma, nor* 
mal in structure, and provided nrth ita own arterj 

The commumcalion is usually between the lower poles — median 
and upper bare arc very uncommon — and the isthmus overlies tho 
aorta Kidneys deformed m this way are usually arrested in their 
ascent so that the lower bordra: may ho over the pelvio bnm 

Special interest attaches to the ureters and pch cs Tho existence 
of the isthmus intericits ■with the process of rotation, the result being 
that the hdum faces antenoriy Thepelvcsorefrequentlydmdedand 
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complex, and the ureters in crossing the bar may be so angled as to 
produce obstructive changes. The relations of the pelves and ureters 
to the renal vessels are usually anomalous and rarely alike in two 
cases. 

The condition is a surgical curiosity. Apart from the possi- 
bility of hydronephrosis as the result of pressure upon the ureters it 
gives rise to no feature of clinical significance. In one instance 
which came under our observation, the bar simulated an abdominal 
tumour. 

Unilateral Fused Kidney. The unilateral fused kidney is a 
condition of great clinical interest and importance, and as the ureters 
in these cases open normally into the bladder, the true state of affairs 
may be missed even after a careful cystoscopic examination. 

The error apparently arises from fusion of the embryonic kidney 
tissue at some period after the development of the Wolffian buds. The 
amount of renal tissue present is usually less than that of two normal 
kidneys. The arrangement generally is that one kidney is normally 
situated, but its lower pole is fused with the second organ, which lies 
immediately below. There would appear to be no rotation in the 
process of transposition, and the hilum remains directed to the same 
side as Avould have been the case had the organ remained in its normal 
position. The ureters arise from separate well-defined pelves lying 
superimposed. The ureter from the upper pelvis passes down to 
enter the same side of the bladder, that from the lower crosses the 
midline to enter the bladder on the opposite side. 

The arrangement of the blood-vessels is anomalous. As a rule 
two vessels pass from the aorta to the upper organ ; the supply of 
the lower portion is irregular, the vessels may spring from the internal 
iliac arteries. 

It is easy to appreciate circumstances of great clinical importance 
Avhich may proceed from this abnormality. 

Radiography, the passage of opaque bougies, and pyelography, 
make the diagnosis clear. 

Pelvic Kidney. The abnormality of pelvic kidney results from 
failiu-e of the organ to ascend into the loin. It remains as a pelvic 
organ, occupying a position in the hollow of the sacrum. Girard 
believed that the acquisition of the blood supply at a too early period 
explained the error, the vessel remaining short and so retaining the 
organ in its pelvic position. 

As a rule the kidney of the opposite side ascends to its normal 
position, but Polk has recorded a case in which the pelvic organ existed 
as a fusion of both kidneys. 

Congenital Absence of the Kidney. This abnormality has 
frequently been described. The coincidence of other eongenital 
malformations, especially of the genital tract, is mentioned by all 
wuiters on the subject. The female may show a bicornuate uterus, 
in the male the testis of the corresponding side is often absent. 
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The homolatcral adrenal gland js generally present In tno instances 
•« hich M 0 ha% c seen, the ureter existed os a tubular structure distended 
Mith mucus, forming a swelling of such a size that an abdominal 
tumour was suspected 

TUBERCULOUS INFECTIONS OF KIDNEY AND URETER 
Etamplea of renal tuberculosis are frequently met with in the 
wards of a children’s hospital 'Iho idea is often expressed that tlio 
disease IS uncommon, but this has not been our cxpcricnco , our 
impression is that the kidney is the most frequent site of gemto 
unnary tuberculosis 

Etioloqv The disease aflects girls inoro frequently than bojs 
in a proportion which is estimated to bo about ten to one Such a 
disproportionate incidence must have some explanation, and wo bcl!c\e 
it is to bo found m tlio higher degree of frequency with winch the 
female child is affected hj pjclitis and minor ijpcs of renal infection 
The preceding simple infection is undoubtedly a predisposing factor 
in tho later dciclopmcnt of the tuberculous disease 

A pre existing tuberculous infection exists m some part of the body, 
for the organism is m\anably earned to tho kidney by tho bloodstream, 
}ct tho sufferer is ono who may show no other obvious local evidence 
of tho disease — in fact (and tho observation is both interesting and 
difficult to explain), renal tuberculosis is uncommon when multiple 
tuberculous lesions exist Examples of an ascending ureteral infection 
arc exceedingly rare m childhood , tho event is sometimes met w’lth in 
the male child as m the adult, where discoso of tho epididymis extends 
to tho base of tho bladder and ultimately spreads to tho kidneys ua 
the ureter 

Ono is sometimes tempted to bclievo that tho kidney may bo 
infected by direct spread from diseased adjacent glands, but it is 
difficult to obtain confirmation upon this point 

Pathology In established cases of the disease, the pathology 
takes a variety of forms Tho fibro caseous or caicmous is the typo 
most frequently met with In this example tho kidney surface may 
be smooth and to all appearance healthy, or it may present a number 
of scattered follicles each adherent to the overlying capsule On 
section caseous nodules are found to exist at tho junction of medulla 
and cortex They appear first at tho upper and lower poles, but soon 
the complete extent of the organ is involved Each nodulo consists of 
a centre of caseous material, a surrounding layer of granulation tissue, 
and a limiting fibrous capsule IVom the central focus, secondary 
tubercles extend along the blood-vessels until the subcapsular tissues 
are reached 

Tile distribution of the disease is on a somew ]iat wedge shaped basis, 
suggesting that It 18 related ongmally to the infection of a lobular 
artery Individual nodules may eventually rupture into tho pelvis 
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‘utecdo., 

more Avidely extended and nli ^ erculous infection become, 

pelvis or ta tS inteAr of '“™ “ “I' 

MocUng of the ureter is followed bv^tbf aw 

culous pyonephrosis. ^ development of a tuber- 

sctSss” “Sri'S’s: 

ultimately invade and destroy 



Disease of 

Kidney (Girl 5 yeais old). 




pany the frequency. 


the pyramids. 

We have seen several ex- 
amples of a fibwus variety, in 
which the kidney shows a diffuse 
interstitial sclerosis with scat- 
tered tubercles. There is little 
or no caseation, and the renal 
pelvis is occupied by a mass of 
fibrous tissue and fat. 

It is fortunate that the 
disease is generally unilateral ; 
bilateral infections are met Avitli 
in neglected cases, and in associ- 
ation Avith miliary tuberculosis. 

Clinical Eeatubes. The 
symptomatology of the disease 
is a varied one. As a rule fre- 
quency of micturition, the evi- 
dence of cystitis, is the event 
which first draAvs attention to 
the condition. Dysuria and in- 
continence of urine may accom- 
mo cases an attack of haematuria has 

mQ.Tn+r»o+«4.i m 


been the first clinical mauifp^f +• attack of haematuria has 

there is a loss l°c»l 

an evening rise of Sfeltet J 

only in advanced cases that nain ?n » “ 

Exajunation. The freoupupv f complained of. 

tion of the urine, which jg 
pus cells and generaUy a few red 1 ° 

of the centrifugal depofit mav revea? +L corpuscles. Examination 
but a negative findfng in this roM^ P^esenee of tubercle bacilfi, 
excluding the disease. If the other - ^^^ardcd as 

pig should be inoouiated with the aepSXrthr„lp:oTed%®r“' 
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Palpation ol tho kidnej*a miy tcvcal a char-xctcribtically irregular 
enlargement of one or both of tho organs, tho alTccted kuiney being 
tender to touch 

X raj examination may yield helpful information, for a tubercu 
lous kidncj throws a denser shadow than that nlTordcd by a healthy 
one 

Cj'stoscopic irucstigation reveals a chronic cjstitis, tho infection 
being most marked in tho Ingoiio and around tho opening of tho 
ureter which 13 in connection with tho infected kidney It may bo 
possible to demonstrate that pus is being discharged from ono or bolli 
ureters, and the intra muscular injection of 5 to 10 c c of 0 4 per cent 
indigo carmine is associated mth a lengthening of tho time period 
before the pigment la produced by tho diseased kidney In some eases 
the ureter opemng on the affected side may show an ‘indrawn' 
appearance 

Ureteral cathctcnzation supplies information regarding the urino 
supplied bj each kidney, but pyelography la to bo a>oidcd, as tlio 
manipulation may act as a stimulus to the inioction 

In a complete inscstigation tho observer will find that the blood 
urea Content is increased, while (ho urea pcreintogo in the unno is 
diminished There is no increase m tho output of unno creatmin 
alter tho mtra venous injection of 0 1 grammes of tho drug 

Diaomosis Tho diagnosis nccessanly includes two considcra 
tions 

(1) Tho specific nature of the disease 

(2) The distribution of tbodiscase — whether unilateral or bilateral 

(1) The Specific Nature of the Dteease An intractable cjstitis 
sliould arouse suspicions of a tuberculous origin, and a detailed exam 
ination of tho unne may demonstrate the cxistcnre of tubercle liacilli 
Radiographic and cystoscopic examination afford confirmatory cvi 
dence In doubtful cases Ludham Green advised tho injection of a 
single largo dose of old tuberculin a positive case responds by develop 
ing local pain, increase of pus m the urine, and hsematuria Tho method 
has obvious disadvantages, and it is replaced by more reliable and less 
dangerous methods 

(2) The Distribution of the Disease The seat of tho disease is 
established by palpation, X ray examination, cj&toscopic invcstiga 
tion and tho examination of tho unne obtained by ureteral catheter 
If doubt should still exist regarding the condition of the opposite 
kidney, the operation may be planned m such a way as to bring the 
organ under direct observation— this point is alluded to later m dealing 
with the question of treatment 

Differential Diagnosis Tuberculosis of tho kidney may bo 
mistaken for pjehtis and pjelo nepbntis. renal calculus, tumour of the 
kidney, and chrome cystitis 
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Pyelitis and Pyelo-nephritis. The chronic form of this disease 
may simulate tuberculosis so closely that a distinction can only be 
drawn when a bacteriological examination is made of the urinary 
deposit. The urgent symptoms of acute pyelitis are sufficient to dis- 
tinguish it. 

Penal Calculi and Tumours. These are recognized by their dis- 
tinctive characters as demonstrated in the course of the routine 
examination. 

Chronic Cystitis. Primary cystitis is an uncommon event in the 
child, but when it occurs, as it may in association with stone or con- 
genital fistulse, the nature of the condition is established by cystoscopio 
examination. 

Peognosis. In the vast majority of cases, renal tuberculosis ends 
in complete destruction of the affected organ. The process may take 
several years, but the end is almost inevitable, and in the meantime the 
diseased kidney remains as a constant source of infection both for the 
lower urinary tract and for the body generally. Without nephrec- 
tomy the tendency is to progress to a fatal issue, although there may he 
long intervals during which there is comparative relief from symptoms. 
On the other hand, a unilateral disease, if recognized early and treated 
by nephrectomy, is one of the most favourable forms of tuberculous 
disease. Even when ureter and bladder have become infected, 
removal of the kidney is followed by disappearance of the disease from 
the other organs, 

Teeatmeno?. There is now almost universal acceptance of the 
view that, if conditions are satisfactory, cases of this nature should be 
treated by nephrectomy. 

It is fortunate that in some 90 per cent, of the early cases, the 
disease is unilateral, and moreover that in children almost all the cases 
are due to blood infection, in which the kidney is the first organ of the 
genito-urinary system to be attacked. In view of these accepted 
facts, and considering the statement already made that spon- 
taneous cure is almost unkno^vn, it is obvious that operation offers 
the best prospects of success. 

The question of operative treatment may be best summarized under 
headings of indications and contra-indications. 

Operation is indicated — , ''' 

A. When the disease is unilateral. 

B, When one kidney is extensively involved, the other being but 

slightly infected. In this event the removal of the more 
advanced focus may prolong life for several years. 

Operation is contra-indicated — 

A. When both kidneys are severely involved. 

B. When there is such extensive general infection that it is obvious 

that the patient has only a few months to live. 

Operation. If it has been definitely established that the opposite 
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kidney is hciUhj , the cliscised kidney is rcmo\cd through the loin it 
IS particularly iwportant not to incuo the kidney diinng rcmo\al, in 
ease vnicction of the ^\QUlul bliould cni>uc 

If, as may happen iimler urt uii condition^, cystoscopy ami ureter il 
catheterization ha\o been impossible, the alTcctttl kidney should bo 
exposed by tho abdominal route, and tlio opportunity is taken to 
im estigato tho condition of the other kidney by palpation 

PYELITIS AND PYELONEPHRITIS 
Reference has frequently been made m connection with abdominal 
disease to tho important part nhich infections of the upper urinary 
tract play in the questions of diagnosis, and therefore, ufiilo pyelitis 
and pyelonephritis rarely call for Burgical interference, they arc so 
intimately related to various surgical questions that a brief consider 
ation of their more innwrtant ftalufes is csi^cnlial 

Py elitis la tho most frequent of the \ anous innammatory alTtctions 
of tho urinary tract It is the result of tho infection of the pelvis of 
the kidney bv the bacillus coll In the early stages of tho disease this 
organism is the only one which is present in tho urine, in lato and 
advanced coses streptococci and st iphylococci exist, but those arc 
Buperadded and secondary 

Etiology It is probable that the infection reaches tho renal 
pelvis by various routes Tho organism may extend from tho surface 
eio the bladder and tho ureter, or i.ia the pen ureteral lymphatics 
The existence of this route is said to explain the higher proportion 
of cases which occur m girls ow mg to the relative patency of the urethra 
in the female Another route is by direct extension from the over 
lying colon, and the greater frequency with which tho left pelvis is 
affected is said to be explained on anatomical grounds, because on the 
tight side the kidney is related to the duodenum In a few cases tho 
infection is earned by the blood stream 

Secondary Factors Female cluldrcn arc more frequently affected 
than malesin a proportion of about four to one the, reason for 
this has been stated, and an explanation for the supposed preponder- 
ance of left sided infection has also been suggested The disease is 
most frequent in tho first two jeare of life Any debilitating disease 
has a predisposing influence, and cold has a similar effect Consti 
pation IS a factor m encouraging dinci infection from the overlying 
bowel 

Patiioloox The disease begins as an acute catarrh of the renal pel- 
vis, the infcctionspreadingupwards along tho calyces, and some degree 
of pyelonephritis probably compbeates every case of pjehtis of any 
severity Pua cells and desquamated epithelium pass from the 
catarrhal surface into the interior of the iielvis and there is congestion 
of the related vessels In sev ere eases the ureter opemng may become 
blocked as a result of the mdema and debris accumulation 
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ately the disease is amenable to therapeutic measures. Largo amounts 


THE GENITO URINARY SYSTEil 803 

of blaiul fluids aro ^utn l)y moutlii uliilo bahms arc adiuinibkrcd 
jwr rectum or biibcut uieouO^ A ngiilir atliou of tlio boutl is 
assured by means of calomel ami bodiuin plio&pliile Uio iiriiii- is 
rendered alkaline bj the adimnibtratioii of largo doses of sodium citrate 
(20 grams 1 1 d ) combined with bicarbonate of soda After the urine 
has remained alkaline for a week, ami the temiicrature during that timi 
has subsided, the reaction of the iirmo maybe changed by the use of 
acid sodium phosphate and urotropm In intractable casts sera and 
vaccines may bo bcncflciat 

Pjelonephntis 1 ho general septic mfcctiou of tho kidney uluch 
the term pjelonephntis expresses maj result from a blood infection 
of the organ such as one iinds in association Mith septicxinia and 
scarlet fe^ cr, or it may bo tho result of extension to the kidney 
from an onginal pjelitis infection 

The kidneja are enlarged, soft, and of a purplish red appearance 
Numeroua points of infection are scattered throughout their sub 
stance, these areas arc hxmorrhagic at first andnftcruards purulent 
The child is intensely ill, the amount of unno passed is small m amount, 
and contains blood and pus uith a considerable quantity of albumen 
There is usually hyperpyrexia, though in tho most severe examples 
tho temperature may bo subnormal 

Treatm£XT In severe cases medical measures such os alkalmiza 
tion of tho urino arc usually unavailing Surgical means are north a 
trial , they consist m exposure of the kidney from tho loin, separation 
of the capsule, free incision of tho kidmy substance on the con%e\ 
border into tho pelvis, and drainage on to the lorn 

Decapsulation of the Kidney in Bright’s Disease The benefits 
dem ed from Edibolil 8 operation art so great as to justify decapsula 
tion of the kidney in cases of chronic nephritis nliicli do not improve 
under medical treatment The results of catheterization of the ureters 
show that after operation the kidney ivhich has been stripped functions 
better tlian the other It is advisable in all cases to operate on botli 
kidneys, because, vfbd© stripping one kidney often tebeves the symp 
toms for a time, the albuminuria continues, whereas the double 
operation offers a prospect of cure There isno adiantage, but rather 
the reverse in decapsulaiing both Lidnejs at the same time The 
second operation should be postponed until after recovery from the 
first 


TUMOURS OF THE KIDNEY 

The range of varieties of renal tumour formation in the child a a 
limited one Simple tumours, such as fibroma, adenoma and angioma 
occur, but they are so rare that their interest la a minor one The 
tumours which occur with any degree of frequency are malignant 
m type Tho records of the Edmburgh Children’s Hospital for the 
past fifteen years have been reviewed, with the result that the odeno 
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myosarcoma is found to be the most common variety; about 9o 
per cent, are of this nature. The other "varieties can only be spoken 
of as rare exceptions — they were the sarcomata and hypernepluomata. 

The frequency with which the adenosarcoma type of tumour 
occurs in childhood justifies a short description of this interestuig 
disease. 


Adeno-myo -sarcoma (Embryomata) of the Kidney. 

The descriptive term applied to the tumour is misleading, for it 
seems paradoxical to speak of epithelial and sarcomatous tissue 
in connection with the same tumour. The term embryoma is to be 
preferred. When one spealcs of mixed tumours of the kidney as 
occurring in infancy, it is this type of affection which is meant. 



PATHOLOGY 

The affected kidney is enlarged to a var 3 dng degree. The surface 

is smooth in outline 
except in advanced 
examples of the dis- 
ease, when nodular 
projections appear in 
the kidney outline. 
The consistency of the 
groAvth is firm except 

when degenerative 
changes have occurred. 
On section the tumour 
has an appearance 
resembling closely 
grained muscle ; grey- 
ish-yellow areas may 
appear, and in hte 
cases the bulk of the tumour may present this appearance. Darker 
areas represent points of haemorrhage, and cyst formation may c 
evident. The remains of healthy kidney tissue may be seen as a 
capsule-hke arrangement surrounding the tumour. 

A point of importance is the condition of the renal pelvis, 
quill-like ureter is attached along the mesial edge, but there is no 
appearance of a pelvis, and dissection shows that the calyces are 
absent. 

It is reasonable to suppose that a kidney which is so affected has n 
secretory functions, and that after tlie tumour has developed no Ihii 

passes along the ureter. i • > f 

Various observers have recorded the comparatively small size o 

the renal arteries in these cases. 

Microsco'pical examination shows that the bulk of the tumour 
composed of tissue in which the cells are arranged upon a tubu o- 


Fiq. 444. — ^Adeno-sarcoma of Kidney. 

ance on transverse section. 


Appear- 
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iciuar first sight it rcstiubUs adciioiuitoiis tissue, hut in 

sc\tnl i>oints (the '\bscnce of *\ bisuntut mtmhnnc, for eximp e) 
it ditlers from truo adciiom'iloua tu>s>u«* A varying amount of the 
bulk of the tumour is oompoacd of tissue resembling a sarcoma, in 
vibich round cells and apmdlo cells predominate \ study of tlicse 
tumours in v arious stages of growth indicates that there is a mctanior 
pbosis of the tnbulo acinar tissue into a sarcomatous type, and 
the longer Iho tumour is 
m CMstence the luoro 
extensiv e is this con 
V ersion 

The entire tumour is 
permeated Mith a loose 
fibrillar like network of 
connective tissue fibrils, 
while septa of a denser 
character radiate from 
the (losition of the pcUia 
and tend to divide the 
whole into are like divi 
sions Groups of non 
stnpcd iQuacular fibres 
exist throughout the 
tumour substance These 
collections are chiefly 
found m tho position 
which the kidney pelvis 
ought to occupy, and 
their tibsuf' is probably 
d( nved from the non 
striped muscle which 
normally exists in the 
wall of th« pelvis 

The Origin of (he 
Tumour Various views 
have been put forward 
It bas b( cn taught that 
the tumour arises fiom 
inclusion of Wolffian tissue or tliat aberrant cells of the mjotomea 
and sclerotomes form the origin The most recent view is that the 
tubulo acinar tissue arises from the embryonic convoluted tubules 
It IS supposed that because of an error in the blood supply, the for 
mation of the Malpighian corpuscles has been interfered with, the 
convoluted tubercles have therefore never fulfilled their normal 
function, and have therefore become prostituted into a tubulo acinar 
arrangement Since the nepbiogenetic cells of the metanephros or 
true kidney are mtsoblastic m Iheif origin, it is possible for them to 



Fio 445 — Tuinour of Ividnoy (Cluld DJ 
jears old) 


Apinnntir of a paiUlo cidIIc tj-pf bulshovrnbj mUio- 
»ro|ii.»l oxanilnatloa to 1>« an ixoiaile of aa euibT>oiiia 
(B<l«iio-sucOina) 
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develop into a tumour of a sarcomatous typo, and this theory ex- 
plains the conversion of the original tubulo-acinar tumour substance 
into one of a sarcomatous nature. 


CLINICAL FEATURES 

While hsematuria, pain, and the existence of a tumour are the 
accepted signs of a renal growth, in the case of the embryonic tumour, 
hsematuria is absent. The reason for this is that the swelling from 
its earliest beginnings is a development within the kidney, and con- 
sequently the tubules, 
'I the calyces and the pel- 
vis are so pressed upon 
and obliterated that no 
urine is voided from 
the affected side. It is 
conceivable that, if the 
extent of the central 
gro'wthis small at birth, 

a history of former 
hsematuria may be ob- 
tained ; we have bad 
this experience in one 
case, but, as a rule, by 
the time the child is 
born the central tumour 
is so large as to obliter- 
ate the calyces and 
pelvis. 

If the child is old 
enough, pain is com- 
plained of. The mos 
distinctive feature is 
the large size of the 
tumour. After a cer- 
tain stage it_ grows 

with great rapidity so 
that it becomes dis- 
cernible from the first. Constipation accompanies the 
swelling, and is the result of pressure upon and displacement o i 
colon ; a failure in general health and in weight is evident in the a e 

stages of the disease. solves 

Recognizing that the pathology suggests that the tumour ev 
from tubulo-acinar structure of low mabgnancy to 
tous tissue of high malignancy, there is the interesting clinical fact la^ 
coincident with the appearance of the sarcomatous tissue, the 
features of the disease increase in intensity. Metastasis occurs y 
way of the veins or by infiltration of the surrounding tissues a 



Fig. 446. — ^Adeno-sarcoma of left Kidney 
{Baby IJ years). 

The outline of the tumour Is depleted on the child's 
abdomen 'The bulging 'of the loin and the enormous bulk 
of the tumour are well shown 
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iyiupliaticy 'iiie tciidaic} to bprc'id increases as tho sarcomatous 
stage de^ clops 

DIAa^,Oi,lS 

A rapidly growing tumour m the lumbar region of a child, with 
symptoms of emaciation and cachexia, usually iiitans a tumour of 
the kjdnej 

This point having been established, two factors suggest that one 
13 deahng with an embrjonic mixed tumour — 

(1) The absence of haimatuna, except occasionally m the early stages 

of the disease 

(2) The uniform enlargement of the whole outline of the kidney 

Certain extra renal conditionsiuaysimulatethodisease Arapidly 

growing mass may ho malignant disease of the retro peritoneal glands 
The tumour of the kidney has a lateral jiosition, while the glandular 
mass IS centrallj placed, with an area of resonance around it Senal 
tuberculosis must be thought of, but the tuberculous kidney m the 
child rarely reaches any great swe, moreover, the kidney outline is 
irregular, and characteristic signs are generally present m the urine 
Splenic enlargement duo to leukxmia or syjihihs will have to be diSer 
entiated Hydronephrosis develops slowly, and rarely reaches the large 
size of renal growths Sudden variations m size often charactenze 
a hydronephrosis 

Ovanan tumours ore so infrequent m childliood that they may 
be practically disregarded, and the <uidio is true of cchxnococcal cysts 

Tumours of the Lner are rare m children In such cases jaundice 
IS likely to he present, but one must remember that a tumour of the 
right side under the nbs, accompanied by jaundice, may bo a renal 
growth which has compressed the bile ducts In liver enlargement 
the anterior border is distinctive in so far as it is well marked, and 
extends m a lateral lino across the abdomen 

Tuberculous peritonitis associated witli tabes mesenterica is some- 
times difficult to diffirentiate 

TEBAMENT 

Early operation offers the only prospect of success An appre 
ciaiion of tlio pathology makes it evident that if the best results are 
to he obtained, the kidney must he removed before the sarcomatous 
change has become established The favourable cases are those in 
which the kidney is of moderate size and smooth in outline, nodu- 
lation of the surface indicates that the sarcomatous degeneration has 
extended beyond the limits of the organ 

On account of the size of the tumour, removal through the loin is 
generally impracticable It is necessary to employ a paramedian 
incision or a lateral transverse incision Alter the abdomen is opened 
the peritoneum overlying the tumour is incised to the outer side of the 
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special oSre-the seconrSk Iv^T” 

Of the tumour. ^ ^ adherent to tJie anterior surface 

whichTtfsTyfng!^ ThrvLdf arer° 

is divided at as low a level as noc severed, and the ureter 

the retro-peritoneJspaoel 

peritoneum. y suturing the divided posterior 

tumours °™Uls^nftSe^S'Txct'S^df‘ 

detailed account of thpm uncommon in children. A 

to those met with in the 

of “SXlt.Ta'cquired of 

Congenital Hydro7iephrosis. 

or intte Mantt" “‘“f ^ in the fa>tos,in the aewlybom, 

cause of its occurren * n eral, and in this event the most frequent 
mucourmlbZr.w ?■ ^ duplications of 

The disease is confined to”fhe“mafe^s“^”" ™'”’' 

have seen have^^^^^-^^ exceedingly rare, and the only cases 
the lower end of the connection with congenital malformations of 
tore .t is 1*'*“.'“® O' “d “formal impiantation of this slrnc 
eSed 11 the t 0 ‘hat any congenital obstructive u.lluoncc 
phlsis ^ “'Otcr may induce a unilateral congenital hydronc- 

peculiar to chdrUieen^^ ^o congenital bilateral type of the disease is 
£ 111 1 s,^ t,”"^ particularly characterisiic, as the obstrnc 
ITsphTncter The 1 ^oo^or urethra in the vicinity of tho ester, 
obstruction are dilnt sphincter and the urethra above tho 

mlSwltS od, Sl^fo' ia enlarged, and its walls show well- 
normal • “'"‘ors are enlarged to many times their 

coils of smlll intcstfnl’Xldvt'T “'“'“'‘7'“““'''“ 

«.emse.ves show the characterSg^l ^fa iXltot ' 


inu. ^ c- 

cha5:sTe:ltliXyl:phrS' 000"- 

bladder.^''^''^“'^”^ connection with hypertrophy of ti.e 


Acquired Hydronephrosis. 


disease is very uncommon; it may be unilateral 
or bilateral and arises from sueli conditions as lessiirc upon 
the ureter by an ovarian tumour, impaetioii of a urelcrio stone; or 
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obliteration 0 / tJio ureters by liibcrculous pcritoiutis or casealing tuber 
culous glands There hia not been a single ciamplo of acquired 
hjdronephrosis m the records of llio Edinburgh Children’s Hospital 
during the past fifteen j ears, sufficient eMdenco rarity of the 

condition ' 

Polycystic Kidney Enlargement of the kidney, the result of 
multiple cjatic disease, while not amenable to operati\e interference, 
retiuiTes consideration because of its importance in regard to surgical 
diagnosis The condition is one in which ono or both kidneys is the 
'"site of a multiple cjst formation, the cysts de\eloping m the renal 
parenchyma 

Etiology TJie \ lew 3 in regard to the origin of the disease may be 
suminanzed into three groups — 

(1) Virchow's theory that the disease originates because of a chronic 

intemtitial inA^tawation, proh&bly fatal jn date the cysta 
being retentue in type, and the result of obstruction of the 
tubules of the kidney 

(2) Ttie muUiloculcr cyst adenoma theory— v^hich holds that the cy«ts 

are degeneratire in origin 

(3) The congenital theory, that the cysts dc\elop because of an imperfect 

fusion between the excretory and secretory germ elements 
Foissm has recorded a case m a newborn infant m which he 
found an obstruction m the codocting tubules 

pATUOLOGV The kidney tissue is the site of numerous cysts of 
varying size They contain clear fluid, and their walls are lined with 
flattened epithelium , intra cystic papillary pro;ecfions are occasion 
ally found, and the endo tubular endothelium is proliferated Normal 
renal tissue occupies the spaces between the cysts, but this substance 
is often the site of sclerosis and areas of small celled infiltration 
Germinal centres of epithelium of foetal origin are often found tlirough 
out the kidney substance The luer may show changes similar to 
those described in the kidney, and this fact has been quoted as sub 
stantiatmg a congenital origin of the disease 

Signs and Symptoms Cachexia, the result of metabolic deficiency , 
accompanies established cases of the disease, but, m early cases and 
in unilateral examples, symptoms may bo absent Haematuna occurs 
in about 30 per cent of the cases 

The unne remains normal m amount until towards the end, when 
the quantity diminishes Hie specific gravity is lowered, the reaction 
is acid, and the percentage of urea is diminished, there bemg traces of 
albumin and a few granular casts The tumour of the enlarged kidney 
IS usually palpable 

R L Stewart believes that the pyelogram appearance of the renal 
pelvis 13 distinctive 

While no surgical treatment la of avail, the possibility of the 
disease must be considered where questions of diagnosis are concerned 
Stones m the Kidney Stones m the kidney are occasionally met 
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with during childhood. In our experience a chronic pyelitis often 
originates the stone, and it would seem reasonable to believe that 
the catarrh accompanying the inflammatory lesion forms the 
nucleus of the calculus. The disease is more frequent in chfldreii who 
reside in districts in which stone is endemic, and in this connection 
the proportion of calcium in the drinking water is evidently an import- 
ant factor. Boys are more liable to the disease than girls. 

Pathology. Phosphates of magnesium and lime are the most 
frequent constituents, small amounts of uric acid and calcium oxalate 
being present in addition. Pure uric acid stones are occasionally 
found. 

Symptoms. The syrmptomatology has one peculiarity which dis- 
tinguishes it from that of the adult : the evidences of pyelitis and 
pyelonephritis begin early and persist throughout the history of 
the case. Apart from this distinction, the features in the child are 
similar to those in the adult : there are paroxysms of pain in the lorn, 
which may be followed by haematuria, frequency of micturition is 
complained of, and the mine contains pus. The kidney may be tender 
to touch. X-ray examination reveals the presence of the stone, and the 
pyelogram appearance may be distinctive. Many examples of the 
disease have a tendency to remission of symptoms, and the disease 
may run a chronic comse. 

If imrecognized and imtreated, various complications may ensue. 
Hydronephrosis or pyonephrosis may develop, or a peri-renal abscess 
may form. 

Diagnosis. A chronic pyelitis which has failed to respond to the 
usual remedies should arouse suspicions of a renal stone. 

Tuberculosis of the kidney simulates a renal calculus, and it may 
be impossible to differentiate between the two conditions until an 
X-ray examination has been made. 

Treatment. When a stone is demonstrated, the sooner it is 
removed the better ; if left in situ it ■will inevitably end in complete 
destruction of the kidney. In view of the fact that so much infection 
accompanies the stone, the operation of nephrolithotomy is so planned 
that, if possible, the stone is removed through the pelvis. Tb® 
method of incising the kidney at its convex edge and removing the 
stone through this route should not be practised in the child because 
of the risks of infection and of secondary haemorrhage. 

n. DISEASES OF THE BLADDER 

Anatomy. The position and form of the bladder are not the same 
in early life as in the adult. In the newborn child it rises much above 
the brim of the pelvis into the hypogastric region of the abdomen, 
and has little or no basal surface, simply tapering doivn to the urethral 
orifice, ivhich is the lowest part, and is opposite the upper border of 
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of tlie pelvic bone are ununited at the ventral midline. That the 
developmental error which is responsible for the defect occurs early in 
foetal life is demonstrated by the imperfect low umbilicus. This 
structure is scarcely noticeable as it joins the upper bladder mucosa, 
and therefore the defect must have occurred at a period when the 
allantois was present as such. 

Embryologists have had difficulty in offering an explanation of 
the process which has produced the extroversion, but the work of 
Keibel and Vraileton and subsequently of Reichel and Berry Hart 
afford a clearer understanding of it. The most recent work on 
development shows that the cloaca extends from the umbilicus to the 
base of the tail. Into the cephalic end of the cloaca there opens the 
allantois (bladder) in front and the hindgut (rectum) behind. A 
septum develops between the two, and as the septum descends caudally 
it divides the cloaca into a dorsal or anal portion, and a ventral or 
urogenital sinus. The allantois therefore opens into the urogenital 
sinus, and about the second month the bladder develops as a dilatation 
implicating the cephalic end of the sinus and possibly a portion of the 
caudal end of the allantois. The anterior wall of the cloaca and 
therefore of the urogenital sinus is formed by the cloacal membrane 
{anal membrane), and within the membrane there later develops the 
anterior abdominal wall and the anterior wall of the bladder. It would 
therefore seem that an error in the development of the cloacal mem- 
brane is responsible for extroversion of the bladder, and it is suggestive 
that, at a certain period, the membrane has no mesoblast in its 
constitution and is thereby correspondingly weak. 

The reason why the error should appear is difficult to define 
with any certainty. Keith is inclined to believe that a rupture of the 
cloacal membrane occurs secondary to a dropsy of the cloacal cavity, 
and he instances parallel conditions in the neural canal and the peri- 
cardium. A mechanical view has been put forward which suggests 
that the umbilical cord passes round the tail end of the embryo to a 
placenta which lies at the back of the embryo (the cord in later life 
passing between the infant’s legs) : the pressure of the cord in this 
incorrect position might, it is claimed, lead to imperfect formation 
of the membrane or to its rupture. 


CLINICAL PATHOLOGY 

At the birth of the child, a rounded red swelling is found to exist 
in the midline of the abdomen below the umbilicus. It is roughly 
triangular ivith the apex downwards, and its size is about that of a 
small hen’s egg. The swelling is found to be the posterior wall of the 
bladder, which in the absence of the anterior wall of bladder and 
abdomen is projected forwards by the intra-abdominal pressure. The 
floor of the triangle is formed by the mucous membrane, which is 
infolded and irregular ; it is continuous with the surrounding skin, 
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through a zone of imperfect epithelium At the upper junction of 
skin and mucous membrane there a a transverse area of scar tissue, 
/Ac ‘ hypogastric fold ’ 

The lower part of the extroversion corresponds to the trigone of the 
normal bladder It is somewhat overshadowed by the more promin 
cut upper portion, and its mucous covering is smooth 

If the prominent portion is gently elevated, two nipples are seen, 
upon each of whicii a ureter opens The nipples arc situated more 
closely together than normally, and the urctcnc openings art frequently 
dilated Jets of unne may be seen to escape from the onficcs, and the 



iiG 448 — Lxtrovcrsion of Bladder and Cpispadias (Boy G months old) 
The U&tc» are letalocd 


surrounding mucous membrane is constantly moist The muscular 
wall o! the ectopic bladder is thicker than normal 

Wlicn the surrounding parts are examined, it is found that the 
mal development is not confined to the bladder Tlio umbilicus may 
bo normal but more frequently it is displaced downwards, and its 
outline IS lost in the muco cutaneous junction The penis is a flat 
projection about 1 inch long, the corpora cavernosa and the glans 
are undeveloped, and along the dorsum of the penis runs a shallow 
median groove representing the urethra (epispadias) If the rudi 
mtntary penis 13 displaced downwards a small moist pocket lined with a 
brilliant red mucous membrane is found on the upper surface at the 
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base, and within this space lie the sinus pocularis and the openings of 
the ejaculatory ducts. 

At the end of the penis a rudimentary apron-like foreskin liaiigs 
doAvnAvards. The scrotum is generally mal-developed, the testes being 
retained in the inguinal canal. Sometimes the scrotum is split, and 
each half may contain a testis. The prostate is rudimentary or com- 
pletely absent. The pubic bones are ununited in the ventral midline 
by a space of varying degree. The existing bladder Avail being abdom- 
inal, the pelvic course of the ureters is altered ; they form a deep loop 
in the pelvis betAveen the bladder and the rectum, and their course is 
therefore longer than normal. 


The perineal muscles are some- 
times ill-developed, and an effort 
should ahvays be made to ascertain 
Avhether the anal sphincter is affected, 
as this knowledge may influence the 
eventual choice of surgical treatment. 

The pathology described above is 
such as is met Avith in a Avell-marked 
case of the deformity, and the 
majority of cases come xmder tins 
heading, but varjdng degrees of the 
error are met Avith. Some are so 
slight as to shoAV only scarring in the 
supra-pubic region, others have a 
more extensive deformity than that 
described, for, in addition to the 
bladder error, the ileo-cmcal region of 
the intestine is absent, and the ileum 
opens in a common cloaca behind the 
ureters. 

The Condition in the Female. 
The condition is not so common in 
the female as in the male ; it is said 
that about 20 per cent, of the cases arc female. The appearance is 
very similar to that found in the male Avith certain changes peculiar 
to the sex. The clitoris is divided, the labia minora are separate, 
double hernia may be present, and, if the ovaries descend into the 
sac, as they sometimes do, there may bo difficulty in deciding the 
sex of the individual. 



Fia. 449. 


—Extroversion of tiio 
Bladder. 

Tho cluld is of the female sex. Tlioro 
is a double inguinal licrni.i, and tho 
ovaries enter tlie sac. Tho muscular de- 
fect of tlic abdominal wall Is unusually 
c.\tcnslve. 


OLINIOAL FEATURES 

The appearance of the deformity has been described. Tbo o.\posuro 
and the irritation of the bladder surface and tho odour of tho leaking 
decomposing urine produce such a distressing condition that, if the 
individual survives, the society of others is shunned, and ho or slio leads 
an isolated existence. When these cases arc old enough to u'alk they 
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When should the Operation be done ? 

The answer to this question depends to some extent on the con- 
sideration which follows, viz. the form which the operation should take. 
We may, however, consider some general aspects of the problem : 

There are three age periods which have been suggested as suit- 
able : — ■ 

A. As soon after birth as possible. 

B. After the second year. 

C. About the period of puberty. 

Each of these has points of recommendation and of disadvantage 

(A) Operation soon after birth has two advantages : (1) the problem 
is faced early, and suffering and discomfort are thereby reduced to a 
minimum, and (2) the operation is completed before infection of the 
kidneys has occurred. 

Against these advantages, however, we have to put a consideration 
which more than counterbalances them — at such an early age the 
operation mortality is so heavy as to make this choice almost pro- 
hibitive 

Considering the opposite extreme, (C) Operation about puberty, the 
advantage adduced is that the operation can then be done with a small 
mortality, but we have to bear in mind that by that period it is a case of 
survival of the fittest, and that a large proportion of the earlier cases 
whose lives might have been prolonged by an earlier operation have 
already succumbed. Some consideration must also be given to the 
long years of discomfort and misery which patient and friends have 
had to endure. 

There remains the period (B) when the child is about two years 
old. This is the choice which we have always favoured. The opera- 
tive mortality is low, the kidney infection is unlikely to have been 
established, and a successful operation brightens the outlook of the 
period of the childhood. 

What form should the Operation lake ? 

The ideal operation would be one which ensured the formation of 
a receptable for the urine and yet fulfilled two conditions — that the 
receptable is under the control of the voluntary nervous .system, and 
that there is no liability to post-operative infection of the kidneys. 

A great variety of methods has been used in the attempt to secure 
the ideal, and it is of interest to note the more important of them. 

It was a natural idea to imitate the physiological condition in bircl.s, 
and to convert the rectum into a common cloaca by transplantation of 
the ureters. This procedure, modifications of whicli rank among our 
most modern methods, was first attempted unsiicce.ssfully by Simon 
in 1851. In 1878 Thomas Smith transplanted both ureters into tlic 
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rectum extrapentoneallj, and again a fatal result followed Gluck 
and Zellen m 1881 earned out a senes of experimental animal trans 
plants of the ureter mto the intestine, and the high mortality of 
expenments brought tho cloacal method into disfavour 

The apparent failure of tho transplantation operation led to tho 
revival of vanous plastic operations In 1852 Roux developed special 
plastic procedures for tho formation of a bladder, and additions and 
improvements were later devised by Nclaton (1854), Thiersch (1876), 
and Wood (1880) The plastic method never became a popular one 
owing to the necessity of using adjacent hair growing skin, which 
accumulated lime deposits and added to the foulness of tho uncon 
trolled unne, and even tho most clHcient plastic operation does not 
secure control That tho plastic method haa not been entirely aban 
doned w evident, however, by tho results published by Kanavel in 
1917, in which he adv ises the use of transplants of fascia lata for extro 
version of tho bladder and for spina bifida 

In 1885 Trendelcnberg made an attempt to improve the plastic 
methods by compressing tho unumted pubic arches, and so aiding 
closure and formation of tho bladder, and in 1892 ho improved tho 
method by separating the sacro iliac joints as a preliminary Konig 
(1806), Koch (1807), and lately Albarran (1009), have acted on 
Trendelcnberg 8 suggestion, but a high immediate mortality and 
many subsequent operative failures have discredited the method 
In 1898 there was a return to the transplantation operation when 
!&Iayl earned out a successful intra pentoneal transplantation of the 
base of the bladder vnth tho attached ureters into tho sigmoid For a 
time this became the popular operation, and a senes of cases was 
reported showing an average mortality of about 25 per cent In 1899 * 
Lendon and Peters improved tho operation results by transplanting 
the ureters extra pentoncally into the rectum, and Jaga m 1901 carried 
out the same procedure intra pentoncally 

This survey docs not exhaust the various measures which have 
been attempted Valve types of operation were performed by Fowler 
in 1898 without any lasting success In. the same jear Rutkovvski 
successfully utilized an isolated segment of the small bowel to cover 
in the defective bladder Werehusin 1911 developed vanous methods 
of partially excluding the segment of bowel to which the ureters were 
united, and since 1901 a group of interesting and ingenious operations 
has been devised with the idea of fashioning a receptacle from the 
bladder tissue which exists and giving it a sphincter action by drawing 
one end of it through a tunnel fashioned between the sphincter am and 
the rectal mucosa 

It is impossible m a work of this description to give a detailed 
account ol the vanous measures suggested, and we have merely 
attempted to show the evolutionary stages towards a satisfactory 
* Bergenlieim had advised and actually performed this operation as early as 
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consult the 

to otoose® h 

others. Prom the experience whioh ^ guided by the advice of 
number of cases, we have no he<,it^? ^ considerable 

transplantation of the ureters into the 7^ advising an intra-peritoneal 
quently by an extra ^ ^°^^owed subse- 

inethodha^manyldvSr^^^^^ 

IS small, the operation may be faJedmTlt^ mortality 

functional result is good. ^ ^ ^ 

Description op the Operation 
overtwo“rold P®^^o™od until the child is 

union of 

spent in typtfino- +1.0 o t ^ ossentiai, a preliminary period is 
possible. There is an^d^ f healthy a condition as 

tration of urotropine. ^ ^ pre-operative adminis- 

performed, one on each ureter, at intervals of a 

and^^ino^d^e^to prevent ^ Trendelenberg position, 

sheet of sterilized bladder j^ace, a 

cutaneoi^ eduf if7 ®^^PP®d around the muco- 

bismuth-iodoform paste. covered with a thick layef of 

used in a small^cHld^^'^^ incision, as the longitudinal incision, when 
creased Ssk of s^sls ’ with in- 

fixed by a^pri^^i^Tleft^on^ft because the bowel may be so 
side is undertaken Th Pri endanger success when the right 

tie right “we re '> 3 ' “ 8^®™ inoMon on 

recogStittors” «■» “ 

toneum is divided inrl oit f 7 1™- pelvis. The overlying pen- 

lower end is divided about°l i ureter is separated. The 

is ligatured and thp T>rn • i bladder wall, the distal end 

eum is closed by a running suturo'^f T°“i,r “ I’'"*'’"' 

peritoneum up to the noinfof e ^ catgut, which unites the 
distal ligatured stX ol the urctcrund buries the 

about 3 iMhes hin^h is olampoS‘tl“ l”°"' 

the child the gut in S SoT^r^fT r™'-, J" 

longitudinal muscular coats. "‘ ‘'“‘"iut'e" ‘i" 

At a point opposite the isolated ureter an incision U inch long is 
made through the outer coats of the bowel in the line of the longUu. 
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dmskl EoUoving tho method advised hy Coffey, the mcjsion 

IS carried to tlio niucoui membrane, bwl not through it, and on each 
side of the incision tho mucoua laimbrmo la shghtly ‘‘Cparatcd from the 
overlying muscular tissue 

Attention is now paid to tho end of the ureter Following the 
technique which Stiles described, the lower end of the ureter is split 
upwards for a inch to lessen the liability to stenosis, and with 
a round curved needle it is transfixed with a piece of fine catgut 
(No 0), a single suture being su/ficient Returning to the colon, 
tho exposed mucous memfarano is now perfonted with the cautery 
at the lowest part of the incision in the muscular coats The curved 
needle is inserted through tha opcoing lato the bowel to emerge 
^ inch lower down Tension on the catgut draws tho ureter into 
Xxisition and, m order to fix it, the needle is passed through a fold 
of intestma at the point of traergence Interrupted or a continuous 
catgut suture now approximates the divided peritoneum and muscle 
of the intestine over the ureter, and Charles Jfayo advises that every 
other suture should catch a bit of tho outer wall of the ureter m order 
to fix its position 

At tho upper angle of the incision 3fajo recommends that on 
adjacent fat tag should be caught by the catgut to relieve ureteral 
presburc 

The interrupted sutures are covered with a continuous catgut 
suture, which extends over the extremities of the onginal incision 
Two or three additional mtemipted sutures adjust the bowel to the 
parietal peritoneum m such a way as to prevent any kinking of the 
ureter The advantages of tins method aro obvioua—the ureter 
before entermg the bowel lumen is covered internally for a distance 
of about IJ inch by mucous membrane only, and any increase of 
internal pressure will cJoi.e the ureter against ascending gases and 
liquids, while it does not prevent the normaJ intermittent emptying 
by ureteral peristalsis 

After a iienod of ten to fourteen days tho operation is repeated 
on the left side, and the left ureter is transplanted into the pelvic 
colon at a slightly lower Jevt) than that of the right side 

Post orrRATiVE Trbatsibnt The operation is associated with 
a wonderfully slight degree of shock Apart from such gross compb 
cations as peritonitis, the mam anxiety is during the days which 
succeed the fiiat operation Ai this ptnod tho bowel appears to he 
unaccustomed to the presence of unne m its interior and there is 
a considerable absorption of unne with symptoms of a mild urceniia 
It IS therefore important that frequent warm saline irrigation of the 
lower bowel should folloir cettaxaly the first, and preferably both, 
operations 

In a successful case tho convalescence is an uneventful one At 
firgt unno IS frequently voidedfroiatberectum apart from the motion , 
in the course of time, however, a wonderful degree of control is possible, 
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original literature interested should consult the 

Others Ernni +r^ ’ • ^ advice of 

numberoforea te wTrr 7? “ ^ 

transplantation ot tht nrete Si 7 T ™ “tra-peritomal 

quentiv bv an PvfT-. ? intestine followed subse- 

TTinfi, Ji ^ ^ extra-pentoneal excision of the bladder wall TM; 

”?maU the“„“^ ^?™ntages-tlie procedure is simple, tie forta% 

DESCSrPTIOX op THE OPEEATIOX 

oveftlo oM ^ performed untd the child is 

union of tbe nli/l • and, asprimaiy 

sTent it cin,- ^ ^ preliminaiy period is 

possible ^Tfi surrounding sHn into as healthy a condition as 

tration of urotroplnr ^ ^ pre-operative adminis- 

performed, one on each ureter, at intervals of a 

ehild is placed in the Trendelenberg position, 
sheet nf escape of urine from the bladder surface, a 

Sutl^ennt ^ ®l^PP®d arouud the miico- 

bismutWodofajrpalra. 

^ gridiron incision, as the longitudinal incision, when 

lied Ssm^"- " “• 

fiwd 1,7^3 ts transpl^ted first, because tbe bowel may be so 
side k o operation as to endanger success when the right 

thlXi siir- " Sridiron incision on 

recownired *'f ^ ®“tnll intestine is packed away, and the ureter is 

toneu7k d- ■? 77 7 *'“« S®'™- overlying peri- 

lowe7d -d ’d“? “’’7 separatedr The 

is bVatnrer? ^ bladder wall, the distal end 

whiPw!^’ f thepro^al end is controlled by a hght spring clamp 

in fhe poster ^eritom 
WnTiPnt / a ruiUMg suture of light catgut, which unites the 
distal ligatu^fd emergence of the ureter and buries the 

The lower part of the pelvic colon is now pulled up and a loop 

Tiv ^ of tie bowel. lu 

the child the gut in this situation shows a uniform distribution of the 
longitudinal muscular coats. 

At a pomt opposite the isolated ureter an incision IJ inch long is 
made through tbe outer coats of the bowel in the line of the Jongitu- 
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John Ihomson bchocd that it wat due to ‘ the existence i» viero of 
V state of inco ordination between the sphincter and detrusor muscular 
apparatusof the bladder,’ sothit a congenital hjpertrophyrcsulted 
SoUingen suggested that the condition vas duo to changes in the 
syrajiathetic ganglia More recently Proust, and later, Young, Froutz, 
and Baldwin, described congenital valvular obstruction in the posterior 
urethra, which they claim to be rcsjjonsiblo for tlio bladder changes 

Clinical Features The features primarily associated with the 
condition arc those of d}suna, a small irregular stream on micturition, 
incontinence, and occasional altacksof retention hjdro nephrotic 
changes become evident m the kidneys, signs of chronic nephritis set 
in, and tlie end comes when a pyonephrosis develops It may be 
possible to palpate the enlarged kidneys and dilated ureters through the 
abdominal wall 

Diagnosis The diagnosis is founded on tlic history of the urinary 
symptoms, on the existence of the hypertrophied bladder, the enlarged 
ureters and kidneys, and on the characteristic X ray appearance wlicii 
the bladder is filled with a 20 per cent solution of sodium bromide 
solution 

Treatment Success has followed operative interference m which 
the valvular obstruction of the urethra is removed by a specially 
designed punch (Youngs) 


NORMAL MICTURITION AND THE CHARACTERS 
OF THE URINE 

The new bom infant usually {la&ses water a few hours after birth, 
as urine is secreted in the later months of intra uterine life At first 
the Water is passed very frequently, though during sleep the intervals 
are longer than when the child isav>ake Control of the act of mictun 
tion should become apparent about the end of the second month, 
though a great deal depends upon the training which the child receives 
The Collection of the Untie It is often a matter of difficulty to 
obtain a sufficiency of urine for examination In boys a small test 
tube may be fastened around the penis with a band of sticking plaster, 
in little girls the use of a warmed bedpan may succeed An intelligent 
nurse may secure a specimen by w akening the child from sleep, placing 
it on a small basin, and at the same time exerting pressure over the 
bladder 

Characters of the XJnne The reaction of the child’s urine in health 
is faintly acid, and any exaggerated reaction, either acid or alkaline, 
is an indication of disorder The specific gravity is at first a 
low one (1,002 to 1 004), after six. months it begins gradually to 
increase so that about the seventh month the average specific 
gravity is 1,020 to 1 030 The amount passed per diem shows a pro 
grtssive increase as the child grows — a baby a week old passes 
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and the urine is retained for periods of from five to six hours. 
During the hours of sleep there is frequently a slight escape of urine 

Congenital Absence of the Bladder 

Congenital absence of the bladder may accompany extensive 
congenital malformation of the pelvic organs. Errors of this extent 
are generally incompatible ivith life. 

Benningen has described a case in which the bladder was absent 
in an otherwise healthy individual ; the ureters opened into a sac- 
like projection of the urethra. 

Congenital Vesical Septa 

A number of cases have been recorded in which the bladder lumen 
was divided into two compartments by an incomplete septum. The 
dividing membrane may be longitudinal or transverse, and abnor- 
malities in the ureters or other congenital malformations are some- 
times present. These errors are exceedingly rare, and in any event 
there is no demand for surgical treatment during the period of child- 
hood. 

Urachal Fistula 

If the lumen of the allantois remains patent a fistulous tract exists 
between the bladder and the umbilicus. The existence of a congeni- 
tal obstruction is said to be the reason why the closure of the allantois 
is delayed, but in two cases which have come under our own observa- 
tion no obstruction whatsoever could be detected. It is evident that 
some other factor must be at work. 

The umbilical end of the fistula is apparent as a small point of 
granulation tissue, and there is a constant escape of urine from the 
orifice. During the act of micturition the urine escapes in a jet. The 
connection of the fistula with the bladder is demonstrated by intro- 
ducing a solution of methylin blue through the urethra and observing 
its escape from the fistula. 

Tbeatment. Complete excision of the tract is the only efficient 
method of treatment. The removal can be carried out extra-periton- 
eally. 

Urachal Cysts. The persistence of localized unobliterated portions 
of the urachus may lead to the development of urachal cysts. These 
are treated by excision or by drainage. 

Congenital Dilatation and Hypertrophy of the Bladder 

This condition has been alluded to in connection with double 
congenital hydronephrosis. It occurs in boys only, and consists 
in a pre-natal dilatation of the bladder with hypertrophy of its wall 
and with secondary associated changes in the ureter and kidneys m 
the shape of hydro-ureter and hydro-nephrosis. 

There is still some doubt regarding the origin of the condition. 


/ 
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siipcnenes, and a h-ntaatiiria occura The condition is tern 

porary, and lea\cs no permanent defect 

In other cai>cs, nejihriti^ may bo the underlying cause, and lu a 
surgical ward this po&sihihty may bo overlooked 

Btnal r«6ercw?<M!»s la tho most frequent canso of renal Jimiaa 
tuna Oxalurta, particularly hablo to occur dunng the ‘ rhubarb 
season ’ may be the origin of a renal bleeding, and so may uric 
acid crystals Children nho suflcr from scurvy or purpura often 
show blood in the urine Stones %n the Ltdney and renaf tumours are 
rare causes 

The bladder conditions associated witli hiematuna aro stone, 
tumour, tuberculosis of tho bladder Mall, acute cystitis, and atrepto 
thnx ulceration of the tngone as met -with in ft-male children 

Haimoglobinuria la a rare event TIio undcrlyuig disease m 
some cases would appear to be congenital syphilis, but tho connec- 
tion between the two is not understood 

Coloured Urine A child was recently admitted to tho surgical 
wards of the Childreu’a Hospital because it was said to be passing 
blue urine There was certainly no doubt as to tlio correctness of the 
description, but investigation showed that a w oil known proprietory 
piU had been given by the parents, and, as the preparation contained 
methylene blue the eolutioo of the mystery was apparent Eating 
sweets coloured with aniime dyes may result in the passage of pink 
urine In carbolic acid poisoning and dunng the admuustratuin of 
salol the urine may acquire a dark sage green colour Black unno or 
alLapionuTta is a rate congenital abnormality, the origin of which is 
unknown 

DISORDERS OF THE FUNCTION OF MICTURITION 
Urinary Incontinence and Nocturnal Enuresis in Children 
The general practitioner la not long in practice before he comes in 
contact wutli examples of unnary incontineiico in children and, when 
these cases present themsebis, the doctor recognizes that he has to 
deal with one of the most difScult of all diseases from a curative point 
of view In treating such cases it is important to consider them from 
a patho physiological standpoint, the basis from which all clinical 
problems should be approached 

llAat are the CUnical Conditions sncludedift the Disorder ^ Thereis 
a wide range of elimcal possibilities It may bo that the child passes 
water during wakeful hours wath greater frequency than normal 
the frequency being invanably increased by any mental excitement 
iPollakuna) There is no real incontmence, and dunng sleep no error 
apparent Tina is the slightest form which tho disorder assumes 
On the other hand, there is a common form of the disorder in which 
the sequence w ould almost appear to be rev eraed—duniig the day the 
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2 to 3 ounces in twenty-four hours, by the second year the average 
amount reaches 15 to 20 ounces, during the tAvelfth year it averages 
35 to 45 ounces. The urea content is an estimation which frequently 
requires consideration in surgical conditions. Holt states that children 
three to five years old average 13 to 14 grammes per day, from five 
to thirteen years, 16 to 21 grammes. 

Exaggerated Physiological Contents of the Urine : their 
Clinical Significance and Influence, Excess of Uric Acid and 
Urates. During the first week of life the urine of the infant shows a 
relatively high proportion of uric acid, and at this period the straight 
tubules of the kidneys may show ‘ uric acid infarcts.^ After this age 
the increasing quantity and greater dilution of the urine washes out 
the deposit, and thereafter the amount of uric acid diminishes. Wliile 
the excess of uric acid is being excreted, various sjmiptoms and signs 
may develop — acute pain, restlessness, screaming, albuminuria, and 
even hmmaturia. This condition is treated by giving alkalis and water 
freely ; citrate and acetate of potash, 10 grammes in a day, well 
diluted with water, may be given. 

An excessive amount of uric acid, urates, or oxalates, is frequently 
found in the urine of children beyond the period of infancy. Tempor- 
ary evidence of this disorder is found during any pyrexial illness and 
particularly during acute suppurative infections, A similar condition 
occurs in the course of the various amemias. 

Highly strung, neurotic children are often the subjects of excessive 
production of both uric acid and urates ; a dietetic error is usually 
the exciting factor, particularly excess of farinaceous foods and sugars. 

The condition is corrected by altering the diet, by the giving of 
water freely between meals, especially Vichy or Contrexeville water, 
and by the administration of a mixture containing citrate of potash, 
sodium salicylate, and a few minims of tincture of rhubarb. 

Phosphaiuria. Large amounts of triple phosphate crystals are 
sometimes found in children’s urine. These may be responsible 
•for frequency of micturition and dysuria. Phosphaturia is sometimes 
due to an increase of calcium and the deposit of calcium phosphates 
in the urine without actual increase in the total phosphatic excretion. 
Inflammatory abdominal conditions are supposed to be associated 
with this type of the disorder, as in those cases there is a diminution 
in the calcium of the fieces and an increase in the urine calcium. 

Frequency and pain may accompany phosphaturia. The symptoms 
are relieved by acid sodium phosphate and a meat diet. 

Pathological Conditions of the Urine. Hcematuria. The pre- 
sence of blood in a child’s urine is a feature which calls for immediate 
investigation in order that the cause and source may be discovered. 
There are, of course, a great variety of possible causes. 

A postural hcematuria may cause alarm in a surgical case ; a child 
has been operated on for some ailment which necessitates subsequent 
fixation in a supine position, for some obscure reason a renal congestion 
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The autonomic group has two bubdivisions— tiie sjmpatlictic and 
the para sympathetic Each of these liai various functions to fulfil, 
and in certain instances tho effects are directly antagonistic for 
example, the sympathetic is usually an activator of in\oliint&ry 
muscle, while the para sympathetic exerts an inhibitory effect This 
short explanation is necessary in order to understand what follows 

The bladder and the rectum originally formed a smglc cavity, but 
as the excretory function of the unnary apparatus became of greater 
importance to the individual, the two structures separated, and each 
became a distmct cavity with an external opening of its own Tho 
bladder, while retaining certain characteristics of its onginal associa 
tion with the gut (musculature), acquired additional specialized 
features It is not surprising, therefore, to find that the bladder has 
two distinctly antagonistic sjstems of innervation, and it is this factor 
which makes the treatment of enuresis so difficult Let us see more 
exactly how the nerve supply is distributed 

Both para sympathetic and sympathetic fibres are distributed to 
tho bladder wall and its related parts, and tho different groups of 
fibres have what appear to be directly antagonistic actions Stimula 
tion of the para-sympathetics produces contraction of tlie bladder w all, 
but inhibition of the tngonc, the sphincter and tho urethra Tho 
sympathetic fibres antagonize tho para-sympatlietics , wlion stimu 
lated, they constrict the sphincter, the urethra muscle and tho trigone, 
and at the aamo time they relax tho bladder wall 

With this knowledge it is possible to understand tho reflex of 
micturition Tho pressure of urine m tho bladder beyond a certain 
point gives nse torhythmic contractions of the bladder wall, and so to 
afferent impulses which arc transmitted to the spinal cord, and from 
there are convejed by the parasympathetic fibres m the pclvio nerves 
to the bladder This stimulation results in relaxation of the sphincter 
and a commencing contraction of the bladder wall The result of the 
manceuvre is that a small amount of unne is forced into tho prostatic 
urethra, where it comes into contact with the sensitive mucous mem 
brane of that region and especially of the veruraontanum and sinus 
pocularis The stimulation of these results in a stronger afferent 
impulse passing to the cord and a correspondingly stronger para sym 
pathetic return The effect is a complete contraction of the muscular 
fibres in the wall of the bladder and emptying of that organ Tho 
contraction of the wall in its final stages gives rise to a new afferent 
impulse, which is transmitted to the bladder as a sympathetic distnbu 
tion, and its effects are directly antagonistic to the former The bladder 
wall now relaxes, and is ready for a further reception of urine, hut 
the trigone contracts and so completely empties the bladder, and 
its contraction is immediately followed by closure of the internal 
sphincter The reflex is thus completed It must be remembered 
that, while the reflex 13 essentially involuntary and therefore persists 
after transection of the spinal cord at a higher level (Goltz),it is yet 
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child appears to he normal, but at night, during sleep, the reflex of 
micturition is set agoing, and the bladder is emptied {noclurmd 
enuresis). 

There is a third class of the disorder, in Avhich there appears to be 
a true urinary incontinence. During the day urine dribbles away at 
repeated short intervals of time, and during the night a similar process 
goes on. The child is constantly wet, and a most difficult state of 
affairs results. 

While the clinician recognizes these three main groups of the dis- 
order, there naturally are intermediate types, 

The serious Nature of the Complaint. It is a mistake to make 
light of the disorder. We do not mean that the seriousness of it 
is to be impressed too deeply upon the child. With the nervous 
temperament which so often accompanies the complaint, such an 
impression is apt to become exaggerated, but the doctor should realize 
how important it is to grapple with the problem early and to use 
every possible means for its cure. 

The patient is necessarily the main sufferer. Apart from the 
physical discomfort, his periods of rest may be interfered with. As he 
grows older and begins to appreciate more fully the nature of his com- 
plaint, he begins to lose his self-respect, he becomes shy and reticent in 
his relations with other children, and he loses much of the pleasure of 
childhood. 

In many children, the condition becomes the first indication of a 
train of nervous disorders, frequently sexual in character, which may 
cripple, or mar, a promising career. There are pediatrists who say 
that other genito-urinary diseases may owe their origin to this disabil- 
ity, that cystitis and pyelitis with their unpleasant sequelm may develop 
because the functional derangement associated with the incontinence 
renders the bladder more liable to organismal infection. 

But the burden is not entirely borne by the child : the disorder 
may impose considerable hardships on the parents. There are diffi- 
culties with maids and nurses, household plans may have to be altered 
because the child cannot be taken to an hotel or to live with friends. 
Though it may seem a matter of small consequence to the outsider, we 
have known parents complain of the additional expense of the lieavy 
laundry bill which the complaint entailed. 

The Disorder considered from the Patho -physiological Basis. 
Apart from those cases which show a gross structural or mechauica 
error, examples of urinary incontinence are commonly associated w'ltn 
some morbid feature in the natural reflexes ; it is essential therefore 
that the investigator should have an accurate idea of the norma 
process of micturition. 

The group of nerve tissues which control the smooth or non-stnped 
muscle and the secreting glands is called the ‘ autonomic ’ nervous 
system. The adjectives ‘ vegetative ’ and ‘ involuntary ’ are sometimes 
used in the same connection. 
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m the adult, and under certain conditions the synapso uhich 
18 concerned m tho redox of mictuntjon possesses such a loiv thre<!hold 
that, in the absence of voluntary control, comparativelyimnor stimuli 
result in the reflex being completed Common causes a^hich give 
rise to an imtablo condition of the synapse aro rise of blood pressure, 
congestion of the spinal cord either from portion or from a reflex 
source, and the repeated infliction of minor degrees of stimulation 
In many cases the nocturnal enuresis of childhood is probably the 
result of a synaptic error Sleep abolishes aolition, and the low 
threshold of the synapse for any of the reasons above mentioned 
permits a reflex which otherwise would not have occurred Tins 
variety wo shall speak of as Type III 

D Theerrormayliesomcttheremthecffcclorarc Physiologically 
this includes motor nerve cells, nerve fibres, and the musculature in 
which theso fibres end , in the clinical condition under consideration 
it means the musculature of the mtcmal sphincter This is the most 
important musclo in tiio micluntion reflex, because it prevents tho 
haphazard entrance of urine into tho sensitive prostatio urethra, lor 
when unno comes into contact with the specially scnsitu o portions in 
this structure it is a matter of diOiculty to arrest the rcfle\ Any 
condition therefore which results in weakening of tho internal sphincter 
19 a potent cause of urinary incontinence In children atonicity and 
congcmtal malformation are tho two common errors, and incontmence 
from this source may bo grouped os Type JV 

StmtMAnr of Tyfes 

Type I Tho result of imperfect voluntary control 
Type II Tho result of excessive stimulation of tho afferent nerve 
fibres 

Type III Tho result of an irritability of t lie spinal synapse, tho reflex 
resulting from a stimulus which naturally would have no 
effect 

Type IV Tho result of an error in tho musculature of the internal 
sphincter 

EXAMIif ITION OF THE CASE 
The aim in examination i$ to be able to place the case lU its re&pcc 
tiv e type , only when this has been done is logical treatment possible 
(o) The Higher Control The examination should begin with a 
consideration of tho intelligence and mental condition of the child If 
tho error is an example of Type /, there may be definite evidence of a 
low standard of intelligence, or even of mental disease It must bo 
remembered that under this heading there has to bo included the 
imperfect higher control which results from bad habits or from erron 
ecus education regarding the reflex, and that during sleep voluntary 
control IS naturally abolished 

An estimation of the effect of higher control is always difficult 
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Basisf'wto'^tnLfvefmefrwttfa'™” Physiological 

ence, he is acting correctly when Tip^^ -T®® urinary incontin- 
physiological point of view Problem from a 

sites in which the error which is various 

may occur. By examination for upsetting the reflex 

to localize the site, and the annrnnr; ^^®®fmning, he attempts 

Such a plan as this prevents thl ^ f treatment is thereby assured, 
may be successful, but which in empirical treatment whicJi 

Let us attempt to claTsifv the T to failure, 

basis. ^ ^^"^ous forms of incontinence on this 

but that the reflex detected in the actual reflex, 

undeveloped influence from rolled owing to a diminished or 
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very gentle one cau<sprl K ®®”ditions the original stimulus is a 
which is the site of iner ^ ^ooumulation of urine in a bladder 
reflex, however and 7Z7T^ contraction. It starts the 

sphincter permits the n ^ ''^ohtion, the relaxation of the internal 

produces a second and sf ^ ®mus pocularis and the verumontanum 
traction of thrUadd^"^^^ 

to such an StentThat tS stim^uB may be exaggerated 
acted and the reflpv I'a i x volition is largely counter- 

of enuresis of this nature“fre fou^d"-^^ involuntarily. Examples 
cystitis, oxaluria md mo xl cases of vesical calculus, 

"“a S”r ™ 

is found in tL bmJbl^regton omf a connecting synapse 

afferent nerve fibres communicate bvTvT^ 

of motor neurones the iWfJ! i! arborization with the dendrites 
has a considerable influence upon'Kefl'^ "" synapse. This synapse 
stances it exerts a retardmg influence 

usual are required to excite^the refl^ ' ^ powerful stimuli than 

re/lex rises. Under other coiditioM the^-T^ e/ /Ac 

the stimulus with greater facility thanks usSTn^^^T 

P s probably more sensitive than 
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considerable proportion of cases m which no local feature can be demon 
strated The majority of these ire e\amplcs of Type III (sjnaptic), 
and recognition of them is often possible by judicious questioning 
They form the bulk of the cases of nocturnal enuresis Tlio error 
occurs M hen the child lies for any length of time m the dorsal position, 
it IS apt to happen during deep sleep, it may appear after a period of 
violent emotion— all these being factors which indicate or produce an 
excitable condition of the spinal synapse 

TJiE ^T^IL^T 

As has been said, a logical treatment must bo based upon the 
recognition of the tyjic of the disease Much depends therefore upon 
the preliminary examination 

The inicstigation begins by ascertaining whether the case belongs 
to Type II or IV, and this is done by local m\ cstigation of the urine, 
bladder, and surrounding parts The question of higher control is 
then considered, and only when these possibilities ha> o been exhausted 
should Type III, tlio synaptic type, bo accepted as the variety of the 
disease 


Actual Tblatment 

Early Education Repnmand and punishment are useless 
\Vhatc\cr type the disease may represent it is obvious how useless 
such methods arc, and, m the case of the common synaptic type, 
immense harm is done, because the fear of punishment increases the 
excitability of the spinal areas 

Careful education is a \ery different matter, and, m those cases 
where no local lesion exists, careful tuition in the early months of life 
IS of great value All children are physiologically incontinent until 
the ago of two j ears, but during this penod — from the earliest months, 
mfact — the child should be placed upon a chamber at regular intervals 
of time It IS especially important that it should never be allowed 
to lie in a wet napkin If these rules were moro carefully followed, 
fewer children would suffer from this troublesome complaint 

\Vlicn a fully established case calls for treatment a definite routine 
should be followed 

Treat a Local Lesion A local lesion should be searched for 
and, if found, should be treated, and no local lesion is too slight to be 
neglected The variety of treatment for the local condition will vary 
with the state of affairs which exists ^Vhero Types II and IV are 
Concerned, local treatment is essential to ultimate success 

Improve the Higher Control If there is reason to believe that 
the higher control is at fault whether as the solo cause, as in Tjqie I, 
or m combination, as in the other types, every effort should be made to 
educate the child m proper habits, micturition at regular intervals 
should bo insisted on If there is evident mental deficiency the 
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except in the more definite examples of defective intelligence, and, if 
there is any ground for doubt, a case should not be put under this 
heading until other possibilities have been excluded. 

(6) The Bladder, the Urine, and the Genitals. In many cases the 
explanation of enuresis is found on examination of the urine, and a 
careful routine examination of this should always be made There 
may be no very gross error apparent, but oxaluria, phosphaturia and 
bacilluria are freq^uent sources of trouble. A urine showing increased 
acidity may be sufficient to upset the reflex. 

The interior of the bladder should call for examination : anything 
of the nature of a stone or a foreign body is evidenced by X-ray ex- 
amination, but in intractable cases a cystoscopic examination should 
be made. It is remarkable how many children (especially female 
children) show a basal cystitis, and this may be sufficient to induce an 
increased afferent impulse, and so justify the classification of the case 
into Ty^e II. 

A thorough examination of the genitalia is important, because such 
irritation as is produced by a balanitis, for example, may be responsible 
for inducing an excessive afferent impulse, but, more important than 
this, the multiple minor impulses of a genital irritation may be the 
source of the synaptic irritability which is responsible for Type III of 
the disorder. 

The state of the internal sphincter should be estimated. In the 
female this is possible by inspection, and a visual examination should 
be made in every case of urinary incontinence in the female child. 
Epispadias in the female is often a slight deformity, and many cases 
of apparently intractable incontinence owe their origin to this error. 

In the male child, examination of the sphincters is more difficult. 
There is one way, hoAvever, in which an estimation may be made, and, 
while one does not recommend it as a routine, it should be carried out 
if other sources of examination are negative. Under light antesthesia 
a rubber catheter is passed, and the bladder is filled with a slightly 
greater quantity of fluid than the normally full bladder contains. 
The catheter is then withdra^vn, and it is observed whether any fluid 
escapes. With the hand a moderate amount of pressure is exerted 
upon the bladder, and, if the sphincter tone is normal, no escape occurs, 
but, if any distinct want of tone exists, the bladder will now empty. 

The close association of the nerve mechamsm of the bladder with 
that of the rectum and anal canal necessitates a careful examination 
of the latter for such conditions as fissure, polypi, or stricture. 

(c) Examination of the Synaptic Type — Type III. It will always 
be difficult to demonstrate causal evidence in cases in which the error 
lies in the spinal S 3 rnapse. A routine examination of the central nervous 
system should be made, and it may be that definite signs are elicited 
of nervous excitability in the shape of exaggerated reflexes. Care 
must bo taken to exclude the presence of any organic nervous di.sea.se. 
But when the most thorough examination is completed, there remains a 
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RETENTION OF URINE 

In male children mechanical retention may ante from impaction 
of a calculus near the meatus A tight phimosis may ha\e a similar 
effect, particularly when there is a complicating balanitis 

A reflex spasmodic retention maj bo associated with a painful 
anal fissure Retention is often a feature in eases of peh lo peritonitis, 
when the dj’suna which accompanies tho infection ends in a true 
retention 


INFLAMMATORY DISEASES OF THE BLADDER 
Cystitis (Non-Tubcrculous) 

Cjstitis IS a condition which one finds occasionally in children 
Mild degrees of tho infection aro comparatu cly common, but tho 
severe types which ono meets m the adult oro rare 

In elucidating tho etiology two points haao to bo kept m view — 
(1) factors which doMtahzo tho bladder wall and so render it more 
liable to infection, and (2) tho routes by which infection has reached 
tho bladder 

(1) DEVJTAHzl^o Factors \Vc probably under estimate tho 
freiiuenoy with which living organisms are passed by tho Lidncjs and 
secreted in tho unne, and this particularly applies to >oung children 
This fact 18 brought out when acjstitis dcaclopi from no acrj definite 
source of infection, but subsequent to some dcvitahzing influence 
Cold, the obstructive effect of a tight phimosis, injury to tho bladder 
wall by a stone, or a blow upon the bladder wall from without, are the 
common predisposing factors In central nervo conditions, such as 
arise m association wnth spina bifida and the paralysis of Pott’s disease, 
cystitis IS liable to appear 

(2) Routes or Infection The infection may enter by way of 
the urethra This route is common m girls, when a vuho aagimtis 
may result in ojstitis , in bojs this is an uncommon route In the 
majority of cases the infection comes from above , it has either been 
secreted in the urine or it has been localized in the pelvis of tho kidney 
and been washed down by the unne into tho bladder In view of the 
largo proportion of cystitis eases which are duo to infection with 
bacillus coll we must assume that in many coses tho infection has 
extended from the bowel wall mto the kidney pelvis and thence to tho 
bladder 

Bacteeioeogi a great vancty of bactena is found in the unne, 
and a mixed infection is frequent Tho bacillus coll communis occurs 
more frequently than any other organism, and it may be found 
m pure cultures Other bactena aro usually met with in mixed 
infections they arc the staphylococcus, the streptococcus, bacillus 
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administration of small doses of thyroid extract (J grain once daily, 
increased gradually to 2 grains) is sometimes beneficial, 

Special Treatment of the Synaptic Type. The sjmaptio typo 
(Type III) is the variety which proves most resistant to treatment. 
The clinician should attempt to discover if there is anything which 
increases the irritability of the spinal centre, and any such error should 
be corrected. Eor example, the dorsal position dining sleep increases 
the congestion of the spinal cord, and a wonderful effect is often pro- 
duced by ensuring that the child does not sleep in this attitude. Errors 
in clothing which permit chilling of the lower spine are a frequent 
source of an irritative congestion, and often this possibility is over- 
looked, There are many simple points which common-sense will 
indicate. 

Type III is the variety which yields most readily to drugs, and the 
successful administrations are those which diminish the irritability 
and the congestion of the lumbar spine. Belladonna or atropine is one 
which is usually tried first. It acts by lessening the irritability of non- 
striped muscles, and also by diminishing the irritability of the spinal 
centres. Liquid extract of ergot is sometimes useful ; its benefit 
arises from its direct effect in diminishing the vascularity of the spinal 
centres. Rhus aromatica is employed with a similar object 

Counter-irritation over the lumbar spine in the shape of a can- 
tharides blister may be beneficial in this variety of the disease, because 
it withdraws blood from the congested area. 


Other Methods oe Treatment 

Where other means have failed, there are two operative measures 
which have met with success in many hands — the epidural injection 
of a weak solution of cocaine or of normal horse serum (Cathelin) 
or the retro-rectal injection of 6 to 8 drachms of serum (Jaboulay), 
The latter method has given better results than the former. The 
needle is inserted vertically at the point of the coccyx, and the index 
finger is inserted into the rectum to prevent penetration of the rectal 
wall. , 

Ralph Thomson has reported success following the method of 
injecting fluid under pressure into the bladder, A soft rubber 
catheter is passed, and fluid is funnelled in, at first under a pressure of 
75 cm., and if necessary later imder a pressure of 150 cm. Tiic 
quantity injected varies necessarily with the ago and size of the 
patient, but efforts should be made to introduce 6 ounces in children 
under four years, 8 ounces under eight years, 12 ounces under sixteen 
years. The treatment is repeated once every third day, and its aims 
are to increase the holding capacity of the bladder while at the same 
time the micturition controlling muscles are induced to work more 
efficiently. 
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It IS unnecessary to keep the child in bed, but the amount of exercise 
should be restricted The diet is arranged aa m the acute stage It is 
a good plan to change the reaction of the urine — if it is acid, alkalis 
are given in the form of citrate of potash and sodium bicarbonate , 
if, on the other hand, it is already alkaline, diluted mineral acids 
(bone acid and benzoate of soda and ammonia) should be gnen 
Acid sodium phosphate is particularly useful Unnary antiseptics 
(urotropin) should be given uhen tho urine is acid 

Bladder la>agc may prove successful, and in particularly intract 
able cases a vaccine should be used 

Strcptothrix Infections of the Bladder 
We have met with several examples of this interesting and rare 
condition They have all occurred m girls, and the infection has been 
a direct one through tho urethra 

The signs arc those of a chronic and intractable cystitis, but tho 
existence of hxmatuna distinguishes tho disease from an ordinary 
cystitis 

On cjstoscopic examination the tngonc of tho bladder is found to 
be the site of one or more serpiginous ulcers which arc the source of 
the haematuna It was tho lato Dr James Kitchic, Professor of 
Bactenology m the University of Edinburgh, who demonstrated to us 
the streptothnx infection which is responsible for tho ulceration 
The cases arc treated upon the lines followed in chronic cystitis 
In two instances wo found it necessary to dram tho bladder before a 
cure was obtained 

Tuberculous Cystitis 

It is unlikely that pnmary tuberculous cystitis over occurs , the 
lesion is secondary to one of two conditions — it is cither the result of 
extension from tuberculosis of the epididymis, or it has been earned 
into the bladder from a tuberculous kidney 

Pathology The distribution of the tuberculous process may be an 
indication of its ongin , if the disease has spread from the kidney it 
Burroimda the opemng of the ureter and thence extends to the bladder 
base , a genital infection on the other hand begins in the neighbour- 
hood of the internal meatus 

The tuberculous process begins as an infiltration of tubercles in tho 
sub mucous tissue , eventually the overlying epithelium gives way, and 
a tuberculous ulcer develops Secondary infection ultimately occurs 
and thereafter tho tuberculous process extends with increased inten 
sity 

Symptoms The symptoms are those of a chronic cjstitis When 
ulceration develops, h$matuna appears and this feature is important 
as distinguishing the condition from ordmary cjstitis 

Tbeatment \Vben tuberculous cystitis is secondary to renal 
tuberculosis, tho kidney, li only one is affected, should be removed 
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proteus, the pneumococcus, and the bacillus pyocyaneus. Anaerobic 
bacteria are frequently found. ^ 

Pathology. If the bacillus coli is the cause of the infection the 
urine remains acid. In cystitis associated with a mixed infection the 
urine is either alkaline or faintly acid. 

The infection begins as a catarrhal inflammation affecting the 
trigone. There is an engorgement of the capillary vessels, the mucous 
membrane is swollen and oedematous, a certain proportion of the 
epithelium is desquamated, while the surface is covered with shreds 
of muco-pus and detached epithelium. Haemorrhage may occur into 
the sub -epithelial tissue. The more intense degrees of cystitis, such 
as the haemorrhagic, membranous and gangrenous varieties are very 
rarely encountered in children. 

Symptoms. The symptoms of cystitis are ; frequent micturition, 
pain, and changes in the urine. 

The increased frequency is the earliest and the most characteristic 
symptom. According to the intensity of the infection it varies from a 
mild frequency to a condition of virtual incontinence. Polyuria 
generally accompanies the frequency, and it is probably due to a 
reflex stimulation of the kidney. 

Various types of pain are complained of. There is a scalding 
sensation on passing water ; any attempt at holding the water is 
accompanied by a sense of urgency which amounts to pain, and, when 
the act of mictiuition finishes, the contraction of the tender trigone 
may produce pain which is distributed to the neck of the bladder, to 
the rectum, and to the point of the penis. 

The mine contains pus in varying quantity ; in addition there is 
mucus and bacteria, and in severe cases blood may be present. The 
reaction of the urine has been alluded to. 

Examtutation. In investigating a case of cystitis in a child, the 
examiner must ascertain whether the infection is confined to the bladder 
wall or whether it is secondary to renal disease. The question is 
decided by a careful general examination, by special investigation of 
the kidneys, by a detailed examination of the urine, and by cystoscopy 

Treatment. Any exciting cause which may exist must first bo 


recognized and treated. 

In the acute catarrhal stage of the infection the child should bo con- 
fined to bed, and the diet restricted to milk and eggs, custard, soup, and 
light farinaceous foods. Large amounts of bland fluids are given, 
particularly barley water. If there is much pain a hot fomentation 
containing laudanum is applied over the lower abdomen, a hot sitz- 


bath is given, and a morphia suppository is inserted. 

If the urine is acid, immediate improvement will follow the admin- 
istration of alkali (citrate of potash and bicarbonate of soda). To 
reduce painful spasm of the bladder, tincture of belladonna and tincture 
of hyoscyamus may be given. 

In chronic cystitis the problem of treatment is a more difficult one. 
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a ‘ hands and knees ’ attitude The assumption of tins iiosition is 
often characteristic of the disease 

llcoiiaiuna This feature, so frequent in the adult, is uncommon 
in the child 

Cyihlts Inflammation of tho bladder uall ultimately deaelops, 
and M ith its appearance there is an exaggeration of the pre\ ions sj inp 
toms — the pain and frequency of micturition increase, there is con 
stant straining, and tho urine contains pus 

Prolapse of tho rectum is a frequent accompaniment of bladder 
stone , It 13 tho result of frequent straining 

ExAJnyATioN Tho methods pursued in the adult aro folloued in 
tho child The cxistenco of tho stone is demonstrated by sounding 
and by cysloscopio examination If the stone is large it may be iiossiblo 
to feel it by a combined abdommo rectal palpation TIio examin- 
ation should be earned out under anxstbcsia 

Treatment The stone should bo removed by tho operation of 
supra pubio cystotomy 


TUMOURS OP THE BLADDER 

Tumours of the bladder aro rare m children, and those which 
occur are generally of tho connective tissue type, such as spindle 
celled sarcoma and fibre sarcoma These tumours generally appear 
in the form of polypi attached to tho baso of the bladder Tho v illoua 
papilloma of tho adult is exceedingly rare m the child 

Symptoms and Signs Dysuria, mcontmcnco of urine, and pain 
in the lower abdomen arc the early symptoms of the disease Hxma 
tuna then appears, and is copious m amount Cj stitu next dtv ulops, 
and with it there is the usual exaggeration of symptoms 

The tumour may bo palpable per rectum Its position and charac 
ters are apparent on cystoscopic examination 

Treatment Tho outlook is extremely grave, and early death is 
usual In certain rare cases where tho growth is localized, extir- 
pation. may be attempted, but w the majority of cases the treatment 

13 symptomatic 
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In a considerable proportion of cases the bladder lesion thereafter 
recovers. 

Wben the disease is the result of bilateral tuberculosis, or if it has 
been the result of genital tuberculosis, the treatment must he of a 
general and symptomatic nature. Residence in a dry warm climate is 
advised. Plain and nourishing food is given in abundance, tuberculin 
may be given a trial, and the bladder spasms are reduced by belladonna 
and hyoscyamus. In particularly severe cases a supra-pubic cystotomy 
may be done, and local applications tried. Of these the best is 5 per 
cent, iodoform in liquid paraffin, 

STONE IN THE BLADDER 

The common age period of stone in children is from about the 
second to the seventh year. The reason for this comparatively early 
incidence is the fact that concentrations of uric acid are most apt 
to appear in the early days and weeks of life, and it is at this period 
that the nuclei are formed upon which calculi of pathological size 
are developed. 

The great majority of bladder stones in children are therefore renal 
in origin, and composed of pure uric acid as far as their centres are 
concerned. Upon this basis, oxalate of lime, calcium phosphates, and 
ammonia-magnesium-phosphate may become deposited. A note- 
worthy point is the small part which infection plays in the formation 
of bladder stone. The disease is much more frequent in boys than m 

Symptoms. The symptoms of the disease are more obscme m tlio 
child than in the adult. There are various reasons why this should be so 
— the possibility of stone in the young subject may not arise in the 
surgeon’s mind, the child may have difficulty in describing subjective 
symptoms, and certain reflex phenomena may occur which are some- 
what misleading. Pain, disorders of micturition, hsematuria, and 
cystitis are the usual signs. 

Pain. Intense pain may be absent, or it may be spasmodic m 
type, so that the child screams in his distress ; sometimes there is 
severe abdominal pain %vith vomiting, the picture simulating an acute 
abdominal disturbance. When the pain is present the child is often 
observed to carry out a movement which is highly characteristic— -Iw 
grasps the penis and prepuce and drags upon them. The pain is 
usually distributed to the bladder, the perineum and the front of the 
penis. 

Disorders of Micturition. There is frequency of micturition 
which may become a true incontinence, and this feature is present 
during both night and day. An involuntary arrest of micturition may 
occur if the stone becomes displaced into the bladder neck. Hbc- 
turition is painful at both the commencement and the termination of 
the act, but the child learns that the distress is lessoned if ho gets into 
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CLINICAL tEATUIlES 
It lb oidciit tint, il the jircjiutnl onficc is fthnomnlly small, an 
increased effort \viU ho necessary to e\pcl tho urine — straining, 
thcrelon , is one of the most constant features Secondary to the 
straining the joung child may develop such disorders as hernia and 
prolapse of the rectum 

Balanitis sooner or later appears , it gues rise to local irritation, 
discomfort, and jjaiii , during the acute stage there may he reflex 
retention of urine More important, however, than the local signs are 
the more general reflex changes which are secondary to the balanitis- — 
nervous irritability, sexual irritation, incontinence of urine, and even 
such a condition as persistent flexion of the hip muscles, simulating 
hip-joint disca'^e 



induction ol tlic lotcikin )• imiiossildc tmlng to the of the prc[iitUl orifice 

Repeated ind long standing halanitia mav result m the. deposit of 
preiiutial pliosphatic calculi, and these greatly accentuate the irritation 
winch exists 


E\AMlNATION OF THE CASE 
An attempt it retraction of the foreskin will demonstrate the degree 
of phimosis vvlucli exists A distinction must be drawn between true 
phimobia and the condition in which there is a long loose prepuce 
without m> actual narrowing of the preputial orifice It should be 
noted whether any balanitis exists at the time of exammation, and 
the investigation should include the hemul rings, the cord, and the 
tcbtes 
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{continued) 


diseases OE THE GENITAL ORGANS 

PHIMOSIS 

narro^ff^nf frequent occurrence. The term implies such a 

over the glans ^ orifice that the foreskin cannot be retracted 


tUTlVLUUX 


eertfi!f of cases are congenital in their origin, but under 

neatn acquired phimosis appears-for example, re 

su^^nnn/^• ^ alanitis may result in a ring of cicatricial tissue 
phimosis e openmg of the prepuce. Similarly,, a traumatic 
ay o ow injury, ulceration, or an incomplete circumcision. 


jirA.THULOQY 

phimosis varies within wide limits — the most ex- 
Thprp jc o ^ varieties which folloiv injury or ulceration, 

which T adhesion between the mucous membrane 

foreskin Pc^is and that lining the inner surface of the 

Tn thp f ^ \ csions are most complete in the congenital types. 

soft white of smegma collects in 

baknitiq ^ f irritation is liable to appear, 

foreskin on ^ oul-smelling liquid secretion collects below the 

Sriks: congestion and oedema of the foreskin and the 

lotdToael 

The length oj the foresldn is a matter of importonco. If it is long 
w.th a narrow preput, al or, lice, urine dilates the preputial sac at each 
act of m,etunl,on, and a certain degree of stagnation of urine occurs ; 
the oomphcat,on of baian,t,s ,s ahvays more common and ,nore intense 
,n th,s variety of the deformity. A phimosis is usually associated 
With an abnormal shortening of the frienum. 
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couple of &tr light ba>oiJet ixMntcd Jiccdlw, aiul some No — 000 
ordinary catgnt 

The tip of tlie prepuce is picked up ni tlio dissecting forceps, and the 
foreskin is pulled forwards from the glans The Kocher’s artery for 
ceps IS now applied in a slightly ohlique direction dow nw ards and for 
wards immediately in front of the glans penis — there is no danger of 
the glans being included in the grip of the forceps, but its exact posi 
tion should bo ascertained before the forceps is applied Tiie handles 
of the Kocher’s forceps are now tilted forwards so as to pull the foreskin 
away from the glans, and with a sharp knife the foreskin is divided 
immediately on the central side of the forceps In order to pre\ ent 
injury to the glans the knife edge should he kept directed towards tlie 
forceps When the foreskin is removed two cut and bleeding surfaces 
of tissue are exposed — the outer skin surface, and within it, usually 
contracted to a considerable exUnt, the divided subpreputial mucous 
membrane Through the contracted cut surface of the latter the glans 
penis IS apparent 

The cut skin surface at once retracts, but the mucous membrane 
remains in siiu, and a raw bleeding surface opens up between the 
two Picking up the cut surface of the raucous membrane, one blade 
of the sharp pointed scissors is inserted between the glans and the cut 
mucous membrane w Inch is now divided dorsallyin tlie imddine Ihis 
division should not include the overlying skm, and the beginner must 
bo careful that the scissors blade is inserted in the proper place it 
has occurred that one blade of the scissors has been inserted into the 
urethra instead of into the suh mucous space With div ision of the 
mucous membrane, it is now possible to grasp the cut edges and to 
separate it from the glans penis , this is difficult or easy, according 
to the amount of adhesion It is important that tho separation be 
earned back to behind the corona, as it is in this space that the 
smegma collections lie, and it is essential that these be completely 
cleared out If the Kocher’s artery forceps liave been applied correctly, 
no further removal of skin surface is necessary, but some trimming of 
the mucous surface will he required — the corners at each side of 
the median dorsal incision are rounded off, and, if necessary, a thin 
collar of tissue is removed This latter is very rarely indicated — 
m fact, every care should be taken not to remove too much of the 
mucous membrane, as it may result m an ugly contraction A perfect 
circumcision is one m which the muco cutaneous junction lies just m 
front of the corona of the glans, and is sufficiently loose to permit of 
further retraction 

Bleedmg from the small divided vessels in the space between 
divided skin and mucous membrane is controlled by forci pressure 
and ligation , the haimostasis must be complete, or a htematoma 
forms which jeopardizes the success of the operation It is important 
to employ a fine ligature, as the knots of a thick catgut are 
unstable The operation concludes by uniting the cut edges of 
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TREATMENT 

We believe that it is necessary to enter a word of warning against 
the too general practice of circumcision. There is a type of individual 
who, quite apart from any religious vieAvs which he may hold, advises 
the operation on the slightest pretext. This attitude is wrong. Tlie 
foreskin has a distinctive and specific function, and circumcision 
should only be recommended for definite reasons. 


Indications for Operation. 

Operation is indicated — 

I. If there is such a preputial narrowing that it is impossible to 
retract the foreskin completely. Complete retraction is re- 
quired for proper hygiene of the part, and such hygiene is 
essential in every male child. 

II. If there has been any balanitis. 

III. If paraphimosis has occurred. 

IV. If there are reflex conditions existing which may be ascribed to an 

irritation of the glans. 

The Choice of Operation. There are two methods at the 
surgeon’s disposal — stretching of the preputial orifice and circumcision. 
The advantages of the former are questionable. It has the serious 
disadvantage that it is liable to produce a fibrous contraction of the 
prepuce, and therefore an exaggeration of the phimosis. The metliou 
should be reserved for new-born children who show a tendency to 
preputial contraction. At that time, without any administration of an 
anaesthetic, the prepuce is fully stretched by separating the blades ot 
an artery forceps, and, if from this time onwards the foreskin is regu- 
larly retracted and attention is paid to the hygiene of the subpreputial 
space, subsequent circumcision may be avoided. 

Circumcision. If operation is indicated, this, in the majority 
of cases , is the method of choice. There are many ways of performing 
the operation, but we shall restrict ourselves to describing the mellio 
which we have made our routine, and always ^vitJl satisfactory 
results 

Careful local sterilization of the part is carried out. The child is 
placed in such a position that his legs hang over the end of the table, 
the operator standing or sitting opposite the penis. Chloroform is the 
ansesthetic of choice, and the operation should not bo begun until the 
child is completely under ; the operation is associated ivitli powerful 
reflex responses, and many ansesthetic disasters have resulted from 
beginning the operation before anaesthesia is complete. 

Only a few simple instruments are necessary — a toothed dissecting 
forceps, a plain dissecting forceps, a KocJior’s artery forceps, several 
pairs of fine artery forceps (Crile’s pattern), a knife, lino scissors, a 
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undergoes dccoruposition, and the subsequent irritation produces 
ulceration , the ibseiico of the protecting prepuce permits of sliglit 
trauma, uliich further devitalizes the [lart 

The complication is treated by keeping the meatus as dry as pos 
sible, and by the application of a small quantity of adrenalin and 
cocaine ointment or zinc ointment If simple measures fail, a thin 
bladcd scalpel is passed into the meatus, and the ulcer is divided 
upwards and downwards for a depth of about iV inch It is a further 
advantage to keep the surface of the meatus apart by inserting a horse 
hair stitch on each side, the stitch passing into the meatus for about 
i inch and then through the glans, appearing on the surface beliind 
the corona Each stitch la tied on the outer side of the glans The 
stitclics arc kept in position for four days 

3 Contraction of the Foreskin If an insufliciency of skin lias been 
taken away the cut surface contracts, and a secondary phimosis 
develops The complication is avoidable, but, if it develops, it 
demanda a second operation 

The mistake of remonng too much skin leads to an oven more 
troublesome complication The contraction of tlio skin produces a 
tense mucous surface, which extends from the cut surface of the skin 
to the corona This area, being continually under tension, is 
liable to remain persistently imtatcd or ev en ulcerated The only 
way to correct the condition is by making a circular incision round thi. 
penis which only passes through the skin A cuff of skin is thus 
mobilized, which can be slipped downwards so as to correct the error 
The area from which the skin has been displaced is allowed to 
granulate 


PARAPHIMOSIS 

If the preputial opening, though narrow, is sufilciently wide to per 
niit of retraction of the foreskin, and if, after retraction, there is difli 
culty m restoring the foreskin to its correct position, the condition is 
termed paraphimosis 

ExiOLOoi Children sometimes amuse themselves by retracting 
the foreskin, and to their alarm find that they arc unable to restore 
it It may be that balanitis is prebint and, to gam relief from an 
irritation, the child retracts the foreskin (Edema is already present, 
and paraphimosis is thus qmckly established Children who jiractise 
masturbation are liable to develop the condition 

pATiiOLOQi At first the retiaciion of the foreskin gives ti!>l to a 
somewhat pleasurable sensation, but if the displacciiient is permitted to 
remain, pressure begins to be exerted upon the v enous return, and 
cederaa of the penis develops A vicious circle is quickly established, 
for, as the ptnile adema becomes more marked, tension of thefore- 
skui behind the corona, naturally mcreascs If the condition is 
neglected, the disparity between the cedematous glans and the tight 
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skin and mucous membrane. This may be done by continuous or by 
interrupted sutures— we prefer the latter ; the former tends to become 
rather of a purse-string nature, and it prevents the escape of blood 
between sutures. Catgut, horse hair, or silkworm gut may be em- 
ployed as the suturing medium. Catgut is the most suitable for young 
children ; it is sufficiently strong, and the removal of suture is avoided. 
In children above the age of seven horsehair or silkworm gut should be 
used, as an erection of the penis may occur, and the catgut may give 
way. 


Method oe Deessing 

A narrow bandage of sterile gauze soaked in hydrogen peroxide is 
applied as a collar arormd the penis. It is applied so as not to occlude 
the opening of the urethra. Hazeline ointment forms an excellent 
dressing, and it is the one which we prefer for babies in whom the 
small size of the penis prevents the application of a circular dressing. 
Sterile gauze is smeared with the ointment, and a fresh pad is 
applied after each micturition. A useful method in out-patient 
work is that of tying on the dressing. If this plan is adopted 
the skin and mucous surfaces are united with a series of inter- 
rupted catgut sutures, the ends of which are left long after tying ; 
a roll of sterile gauze about the thickness of a cigarette is placed round 
the suture line so that it lies within the compass of the sutures, and 
each suture is tied a second time so as to include the gauze roll. It 
will be found that the method keeps the dressing in position, while, the 
meatus being free, there is little tendency for the dressing to become 
contaminated. With care it can be kept in position until the wound 
is healed, when the dressing separates as the catgut sutures are 
absorbed. 


Post-operative Cosiplications 

1. Hcemorrhage. Care should be exercised in the ligature of the 
vessels, and especially in dealing with the frrenal artery. It is a 
humiliating experience to find a large haematoma developing wliich 
could have been prevented if care had been taken. If the bleeding is 
excessive it will be necessary to open up the wound and to tie tbo 
bleeding point. In less marked bleeding the application of pressiirc 
and a liquid hmmostatic such as adrenalin (1 in 1,000), hmwoplastin, 
or coagidin ciba, may prove sufficient. 

2, 3Ieatal UImv. It may happen that a circumcision which appears 
to be completely successful is followed by the development of paiu on 
micturition. When the meatus is examined it is found that a shallon 
circular ulcer surrounds the opening, the irritation of this being 
responsible for the pain. The idcer produces a quantity of xjuruleiit 
material, which tends to seal up the meatus, and so may give 
acute retention. The ulcer arises because after micturition a small 
drop of urine tends to lie in the opening of tiie meatus, the ufi‘i‘'' 
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surfaces of the prepuce are present, and they may be so redundant as 
to form a hood covering the glans The glans la flattened and ex 
panded, and it is sometimes bent at an angle to the body of the perns 
Tlie urethra anterior to the fistula is usually represented by a shallow 
groove on the under surface of the glans — in a few cases even this trace 
IS indistinguishable In a very small proportion the glans is tunnelled 

The pentle type is an exaggerated form of the balanic vancty The 
prepuce IS well formed, and its postcro lateral edges blend with the 
adjacent scrotal tis- 
sue so as to form 
folds resembling 
miniature labia The 
glans has characters 
\ cry similar to those 
found in the halanic 
typo The fistulous 
opening exists on the 
under surfaco of the 
penis , anterior to 
the opening there is 
a groove which ex- 
tends forw ards to the 
margin of the glans 
The scrotum is well 
developed and the 
testes arc descended 

The perineal type 
18 distinctive The 
scrotum IS cleft and 
the testes may ho 
retained The open- 
ing of the urethra is 
a little in front of 
tho anus, antenor to 
this point tho urethra 
IS represented by a 
shallow groove on 
the imder surface of the penis The body of the penis is usually 
bowed down in a curved attitude 

This, the most severe type of the deformity, is analogous to tlio 
phallic groove met with in the cloacal perns of the tortoise and mar 
Bupials It has an aspect of considcrahlo social importance, as auliiccts 
ol the dclormily arc often mislalen for hermaphrodites, or they may 
bc^bronght up as girls until the changes of puberty disclose their true 

EnotOGi -EMBmoLooi Tho cause of Iho deformity is a lack 
of formation of normal slmcturca or an arrest of developmcL A an 
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encircling prepuce may become so extreme that even the arterial supply 
to the part is interfered with, and gangrene may ensue. Fortunately 
this is rare. 

Clinical Signs. At first there is alarm and mental distress. 
Local discomfort is soon felt, and as the tension increases the pain 
becomes very eonsiderable. There may be retention of urine, but the 
difiSculty is at first reflex, and it is only in the extreme stages of the 
condition that the tension is so great as mechanically to occlude 
the urethra. 

Treatment. The treatment consists in a reduction of the displace- 
ment : at first an effort should be made to reduce without the aid of 
incision of the part. The glans is washed over with a weak antiseptic, 
and the surface is coated with sterile vaseline. With the left hand con- 
trolling the constricting ring, the glans is gently manipulated with the 
fingers of the right hand, and the prepuce is coaxed over the glans. If 
the oedema of the glans is marked, firm pressure between the fingers 
will diminish it, and reduction may then be possible. 

If manual reduction fails, the constricting ring should be divided on 
the dorsum ivith a sharp scalpel. 

It is sometimes advised that circumcision should be done as an 
immediate treatment for paraphimosis. This is a mistake — tlm tissues 
are oedematous and devitalized, and healing by primary union is un- 
likely. It is better to reduce the error by either of the methods de- 
scribed above ; when the tissues have returned to normal, a circum- 
cision may be done. 


HYPOSPADIAS 

Hypospadias is a congenital error characterized by an abnormal 
opening of the urethra on the under-surface of the penis, and by an 
absence of some part of the lower or posterior wall of the urethral 
canal. 

Varieties. Three varieties of the deformity are described:— 

(1) The balanic or glandular form, in which the urethra opens immedi- 

ately behind the margin of the glans. 

(2) The penile form, in which the opening exists on some point of the 

under-surface of the penis anterior to the peno-scrotal jiinctwn. 
If the fistula lies at the junction of penis and scrotum, it is spoken 
of as the peno-scrotal variety. 

(3) The perineal form, in which the urethral opening is near the sde 

of the central point of the perineum. 

Characteristics of the Different Varieties. 

The balanic type is the mo.st common ; its incidence i.s about one 
in five hundred male children. The urethral opening e.xist.s in tlie 
position which the frmnum would iiormully occupy, for the fneiuim 
and the under-surface of the prepuce are absent. The lateral and u])jK.'r 
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When the child reaches adolescence and begins to appreciate the 
existence of the deformity, there may he a good deal of mental dis 
turbance, and in later life this aspect of the condition may bo serious 

Diagnosis The only difficulty nhich may anso in connection 
^\^th diagnosis is the distinction between the permeal type of hypo 
spadias and hermaphrodiara Jn the latter it is possible to demonstrate 
the existence of a \agma, while on rectal examination the imperfectly 
developed uterus is felt 

The slighter degrees of balanic hypospadias may approximate so 
closely to the normal that they are o\crIooLcd by a careless examiner 

Prognosis If left alone, hypospadias remains wnthout change 
throughout life The operative prognosis is good m the balanic variety, 
and in the slighter degrees of the penile type In the penneal typo 
the deformity may bo so extreme as to preclude any attempt at opera 

tlOD 

TREATMENT 

For obvious reasons operation should ho recommended if the case 
is m any way suitable The difficulties and uncertainties of the oper 
ation should bo explained to the parents, but the great ad\ antages of 
a successful attempt should he made clear to them Before operation 
IS attempted certain general considerations must be taken into 
account these are — 

(1) Ago 

(2) The general condition of tho child 

(3) Tho question of a preliminary cystotomy 

(1) Age It IS our practice to delay operation until tho child is 
four years old If the operation is done during infancy tho organs are 
so small and so dclicato and the difficulties of keeping the parts clean 
are so numerous that failure is likely to ensue In the serious types of 
penneal and scrotal hypospadias wo delay interference until the eighth 
or tenth year If the intended operation is to be a two stage one, the 
first stage may be earned out at an early age , the importunate parent 
may often be satisfied m this ^vay 

(2) General Condition It is an essential condition that the child 
be m good general health at tho time the operation is undertaken To 
operate upon a bad subject is to court failure The unno must ho 
normal, and free from any pathological content 

Where hypospadias is associated with cryptorchism or other 
congenital doformities, it la \ cry doubtful w hether operation should be 
attempted 

(3) Preliminary CyMolomy Tho ad\antagcs of a preliminary 
ejstotomy, suprapubic or penneal, appear to be considerable 
because the side tracking of tho unno fas ours hcahng Our practice 
has been to advise a preliminary penneal cystotomy in the penile 
and peno scrotal types, and a supra pubic operation in examples 
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early stage of development tiere is no genital distinction betr/een mate 
and female. AJ^out the sixth week of embryonic life the arrangement 
is common to both sexeSj that at the ioy.'er end of the embryo there te 
a depression (the cloaca; which corresponds to the opening of the gui 
and the bladder. After this period, distinction begins by the formation 
of the genital ridge, which develops around the anterior part of the 
depression, and quickly becomes modelled into a central prom- 
inence (the gmiUil ernine'noe) grooved on its under-surface (the gernlal 
groove) and flanged on each side by lateral folds (the genital folds). 

The genital eminence hecomes the penis of the male and the clitoris 
of the female, and from the third month onwards the sex distimtion 
becomes apparent. In the male the genital eminence enlarges laterally 
to form the coryjra cavernoia, the median groove on the tmder suri&ce 



FiC. 4-53. — MypCcpadiss of the Perinaal variety (the hviotiim ia divided; 
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thereby deeiiening to form the future urethra. The genital folds. 
which in the female remain distinct as the labise and the nymphm, m 
the male merge into each other to form the scrotum, the line of 
fa-don persisting as the median raphe. 

It is apparent from this .short descrijjtion that, if there is a failure 
in union of the genital folds either wholly or in part, a deficiency results 
in the floor of the urethra which constitutes, the condition of hypo- 
spadias. 

dxtacii Fxatcbes. In minor degrees, of hyjjospadiar, the act or 
mietuiition is troublesome because the stream is misdirected- Fre- 
quency of micturition and true incontinence may accompany the 
deformity. In the psmle and perineal typ^ the child prefers, io 
urinate in a squatt ing position, or to manipulate the urethra by pulling 
on it and thus straightening it so that the stream directed fonvards. 
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found to have disappeared The beginner will probably be alarmed 
to find that complete correction has resulted m a considerable recession 
of the urethral onfice, but the distortion is more apparent than 
real 

The opposing edges of the incision arc united with interrupted silk 
worm gut and horsehair sutures, and the penis is fastened m such a 
position on the front of the symphysis and lower abdominal wall that 
the correction is maintained 

It IS our practice to allow some w ecks to elapse before passing on to 
the second stage of the operation 

Making the new Urethra Tho variety of methods which have 
been suggested and practised in connection with this stage of the oper 
ation IS so great that it is impossible to mention all of them in detail 
Three types of operation have been employed — 

(1) Dissection of the urethra from its bed and implantation of it 

through a tunnel formed in tho glans 

(2) Tho employment of flaps obtained from the prepuce and the side 

of tho perns 

(3) Tho transplantation of extraneous tissue such as v em or appendix 

to replace tho absent urethra 

Tho description which follows is confined to those methods which 
we employ and which wo have found of value 

Operation for Balamc and anterior Penile Forms of Hypo- 
spadias 

If the deformity 18 a slightone.and there is little penile deformity, 
we practise the method associated vvilh Beck’s name 

Dissection of the Urethra from tls Bed and Implantation of tt into the 
Gians A circular incision 13 made around the opening of the urethra, 
and a v crtical cut is carried backwards along the under surface tow ards 
the permeum Tho urethra with the corpus spongiosum is dissected 
off the underlying tissue, and the separation is continued backwards 
until sufficient length has been secured The tissue outlined by 
the circular incision around the urethral opening is dissected free, and 
care should bo taken to have a sufficiency of it, as the urethral length 
available is thus increased The distal end of the perns and the glans 
are tunnelled by a thin bladed scalpel, the detached urethra is drawm 
through the tube, and tho bell shaped end is sutured to the edges of the 
opening of the tunnel in the glans with fine horsc-hair A lubricated 
probe IS now passed along the transplanted channel, and the new open 
ing is covered with sterile vaseline — ^these precautions arc intended to 
prevent closure of the orifice with blood clot and a retention of unne 
which may endanger the success of the operation 

M c have found this method satisfactory, and it has the particular 
advantage that it docs not demand a preliminary cystotomy 

If there is much deformity of the penis, and if the urethral opemng 
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of the perineal type. Our experience has been that success can rarely 
be assured unless a preliminary drainage is arranged for. In tie 
balanic variety a preliminary operation is unnecessary. 

• Many surgeons believe that, in the more extreme forms, if the 
closure of the abnormal outlet is delayed imtil the last stage of the 
operation, all the other stages being completed first, cystotomy is 
unnecessary. 

Essentials to Success. These are so well defined that they may 
be presented seriatim : — 

(1) Hair-bearing skin must not form any portion of the new urethra. 

The growth of hair becomes the site of phosphatic deposits, 
and great distress is thereby caused. 

(2) All intra-urethral sutures should be of fine horsehair or of chromic 

catgut. They do not demand removal : they slough out and are 
passed. Sutures of ordinary catgut are bad — the catgut swells 
and loosens, the stitch holes are infiltrated with urine, infection 
follows, and the wound breaks do^vn. 

(3) Good and exact suturing is essential. Leakage between sutures is 

the commonest cause of failure. 

(4) Considerable care is required in the post-operative treatment, 

which, as far as possible, should remain under the care of the 
surgeon himself. 

(5) The amount of post-operative scar tissue should be reduced to a 

minimum. 

Choice of Cases. Examples of perineal hypospadias with associ- 
ated cryptorchism are probably both sexually impotent and sterile. 
Apart from sentiment, there is no real reason to advise operation in 
these cases On the other hand, if it is reasonably certain that sexual 
powers exist, the operation is imperative for the future happiness of the 
individual. 

Doubt may exist as to the advisability of operating on the slighter 
degrees of the balanic type. If the imperfection is slight, and if the 
penis is reasonably straight and well-formed, operation is probably 
unnecessary. It is justifiable in the penile and penoscrotal varieties. 

Methods. A successful operation on whatsoever plan it may be 
arranged has two objects — (1) to straighten the penis, and (2) to 
restore the continuity of the urethra. 

Straightening the Penis. This procedure is essential if there is 
any bowing of the organ, a deformity which is greatly exaggeratca 
during erection. Correction is secured by simple means. A transverse 
incision is made on the under surface of the penis at a point correspond- 
ing to the centre of the contraction, generally the summit of the con- 
cavity. The incision must be deep enough to divide every structure 
down to the corpora cavernosa. This may mean a large wound, for, as 
the transverse incision is deepened, it becomes transformed into an 
oblong, but, if the sides are now approximated, the bowing will bo 
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the urethral opening, an oblong flap is outlined on tlio dorsum of the 
prepuce of such a length that its free extremity can bo brought u ithout 
tension through the tunnel up to tho level of the urethral opening 
The flap is converted into a tube bjr a senes of interrupted sutures of 
fine chromic gut, the tube is earned along tho tunnel and fastened in 
place at its point of c\it on the surface When the implantation has 
become consolidated m its new position (a period of about ten dajs) 


its preputial attach- 
ment IS severed After 
a further interval of ten 
days the proximal end 
of the implantation is 
united to tho urethral 
opening 

Tho disadvantages 
of tho method are tho 
risk of sloughing o! tho 
tubular implantation, 
the multiple stage 
nature of the operation 
and the difficulty of 
muting tho graft to the 
urethra It is this last 
point which has proved 
our stumbling block , a 
preliminary cj stotomy 
IS essential to success, 
and, even with this pre- 
caution, the risk of 
fistula formation is con 
sidcrable 

Thetcchniq^ue of the 
Russell Duplay opera- 



tion IS as follows The 


perns 13 straightened, 

and a piehimnary cjs Fra 45« Hjpoipad™ Th. 
totomy (perineal) is RuskU Duplay method of closure 

done After an inter- 
val of ten dajs lateral flaps of skin and subcutaneous tissue are 
cut from tho side of tho perns and prepuce the flap outline is 
shown in the accompanying diagram The anterior extremities of 
tho flaps, as far back as the under surface of the glans, are dissected 
entirely free posterior to this point tba edges only are separated la 
order that tho blood supply may bo assured The lateral edges are 
umted with luterrupted chromic gut sutures, and the mesial edges arc 
similarly joined A curved tube results, tho anterior end of which 
IS earned through a central tunnel as in the Alayo method The 
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is two centimetres or more beliind tbe glans, transplantation of the 
urethra is unsatisfactory. The tension necessary to bring the urethra 
forward will probably result in sloughing of the tissue, and even if 
this is avoided the fore-shortening results in reappearance of the 
penile curve. Therefore in this type of case a plastic method is 




Fig. 454. — ^Tlie “ Blayo ” Operation, designed to relieve a penile hypospadias. 

{After Thompson.) 

preferable, flaps being taken from the prepuce and the penis. In this 
class of operation one or other of two principles is followed — either the 
flaps destined to form the urethra are obtained from the dorsum of the 
prepuce, as in Mayo’s method, or the flaps are obtained from the sides 
of the penis (the Russell-Duplay operation). We have practised both 



Fig. 455. — Peiulo Hypospadias. Tho Rnssoll-Duplay method of closing dio 

defect. {After T'hompson.) 

of these methods, and our choice is rather in favour of the Russell- 
Duplay technique. 

The details of the Mayo operation are explained by tho accompany- 
ing diagram. After the penis has been straightened, an interval of 
some weeks is allowed to elapse to enable the parts to heal. The penis 
is then tunnelled from the centre of the glans to a point at one side of 
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tho urethral opening, an oblong flap is outlined on the dorsum of tho 
prepuce of such a length that its free extremity can bo brought w ithout 
tension through tlio tunnel up to tho Icrel of tho urethral opening 
The flap is converted into a tube by a senes of interrupted sutures of 
fine chromic gut, the tube is earned along tho tunnel and fastened m 
place at its point of c^it on tho surface When tho implantation has 
become consolidated in its new position (a period of about ten dajs) 
its preputial attach- 
ment IS severed After 
a further interval of ten 
days the proximal end 
of tho implantation is 
united to tho urethral 
opening 

The disadvantages 
of tho method are the 
risk of sloughing of the 
tubular implantation, 
the multiple stage 
nature of the operation, i 
and the difficulty of 
uniting the graft to the 
urethra It is this last 
point which has proved i 
our stumbling block , a 
preliminary cj stotomy 
IS essential to success, 
and, even wulh this pre- 
caution, tho risk of 
fistula formation is con- 
siderable 

Tho technique of the 
Russell Duplay opera- 
tion is as follows The 
penis IS straightened, 
and a preliminary cys- 4.0_Pe„„»l Ih. 

totomy (penneal) is Bussell Duplay method of closure 

done After an inter 

val of ten dajs lateral flaps of skin and subcutaneous tissue are 
cut from the side of the iwnis and prepuce , the flap outline is 
shown in the accompanying diagram Tho anterior extremities of 
tho flaps, as far back as the under surface of the glans, arc dissected 
entirely free , posterior to this point the edges only are separated in 
order that the blood supply may be assured The lateral edges are 
umted with interrupted chromic gut sutures, and the mesial edges are 
similarly joined A curved tube results, the anterior end of which 
IS carried through a central tunnel as in the Alajo method The 
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operation is completed by uniting the remaining raw edges so as to 
cover over the implanted urethra. 

The operation, as far as the urethral repair is concerned, is a one- 
stage method, and the blood supply is so free that sloughing is very 
unlikely. For these reasons we prefer the Russell-Duplay technique. 

Operation for the Posterior Penile and Perineal Varieties 

In these cases we employ a method similar to the Russell-Duplay 
operation already described. A preliminary supra-pubic cystotomy is 
required. 


EPISPADIAS 

If the child is born with a deficiency in the upper wall of the urethra 
the abnormality is termed an epispadias. It is sometimes described 
as a median fissure of the anterior wall of the urethra. The error is one 
of considerable rarity, and, while it may occur in either sex, the inci- 
dence is mainly in boys. 

Etiology. The developmental error responsible for the deformity 
arises in connection with the genital eminence, the tissue from which 
the penis and clitoris develop. Originally the eminence develops as 
two independent tubercles, each of which is concerned with the forma- 
tion of half of the fully developed organ. If for any reason the fusion 
of the original tubercles is incomplete, epispadias results. It is sup- 
posed that an abnormal forward development of the anal plug is the 
mechamcal explanation of the imperfect union of the genital 
tubercles. 


CLINICAL FEATURES 

The clinical manifestations vary according to the sex of the indivi- 
dual, and to the variety of the malformation. 

Epispadias in the Male. It is convenient to divide the 
deformity into three groups: — 


(1) Peno -pubic epispadias. 

(2) Penile epispadias 

(3) Balanic epispadias. 


Peno-pubic Epispadias. This is the most common variety, and m 
a modified way it always accompanies extroversion of the bladder. It 
is sometimes spoken of as ‘ complete epispadias.’ The penis is small, 
flattened, and spatula-Iike in outline, a broad gutter marks the upper 
surface, and when the organ is pulled outwards the gutter is found to 
be continued backwards until it disappears in the infundibular space 
at the root of the penis. If the tip of the finger is introduced into tins 
space the orifice of the internal meatus is felt. The infundibular space 
is arched over.ivith a band of fibro-cutaneous tissue, the extremities oi 
which unite ivith the root of the penis and the scrotum. The corpora 
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caicrnosa are impcrfcctlj dc\iloi>cd, the prcjnico is reduiuhnt, and 
hanjjS as a trniigular fold btiuith the gliiis 

Associated Mith this tji>e of the dcformitj may bo separation of 
the pubis, c\tro\crsion of the bladder, and undcsctndtd testes 
Pemk epispadias In this \anctj the dorsal groo\e tra\erscs the 
entire length of the penis, but dots not reach the neck of the bladder 
The musculature of the internal sphincter is fully dc\ eloped 

Balanic episjxidias This form is characterized bj an abnormal 
opening of the urethra on the dorsal as|)ect of the penis at the base of 
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the glans Distal to the opening the urethra exists as a broad shallow 
gutter 

Epispadias in the Female Epispadias in the female is character 
ized bj absence of the anterior commissure of the a ulva, the existence 
of a fissure separating the prepuce and glans of the clitoris into hah es 
The urethra is deficient on its upper surface, and the mucosa of the 
bladder may prolapse through the opening 

Incontinence is invariably present in the more extreme forms of the 
disorder, and it may occur oven in the minor degrees Tlie surrounding 
skin becomes tender and irritated, and altogether the condition causes 
great distress 

TREATMENT 

Many types of plastic operation have been designed The success 
of aiij procedure must be judged by its ability (1) to reliev e the urinary 
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operation is completed by uniting the remaining raw edges so as to 
cover over the implanted urethra. 

The operation, as far as the urethral repair is concerned, is a one- 
stage method, and the blood supply is so free that sloughing is very 
unlikely. For these reasons we prefer the Russell-Duplay technique. 

Operation for the Posterior Penile and Perineal Varieties 

In these cases we employ a method similar to the Russell-Duplay 
operation already described. A preliminary supra-pubic cystotomy is 
required. 


EPISPADIAS 

If the child is born with a deficiency in the upper wall of the urethra 
the abnormality is termed an epispa^as. It is sometimes described 
as a median fissure of the anterior wall of the urethra. The error is one 
of considerable rarity, and, while it may occur in cither sox, the inci- 
dence is mainly in boys. 

Etiology. The developmental error responsible for the deformity 
arises in connection with the genital eminence, the tissue from which 
the penis and clitoris develop. Originally the eminence develops as 
two independent tubercles, each of which is concerned with the forma- 
tion of half of the fully developed organ. If for any reason the fusion 
of the original tubercles is incomplete, epispadias results. It is sup- 
posed that an abnormal forward development of the anal plug is the 
mechanical explanation of the imperfect union of the genital 
tubercles. 


CLINICAL FEATURES 

The clinical manifestations vary according to the sex of the indivi- 
dual, and to the variety of the malformation. 

Epispadias in the Male. It is convenient to divide the 
deformity into three groups : — 


(1) Peno-pubic epispadias. 

(2) Penile epispadias. 

(3) Balanic epispadias. 


Peno-pubic Epispadias. This is the most common variety, and in 
a modified way it always accompanies extroversion of the bladder. It 
is sometimes spoken of as ‘ complete epispadias.’ The penis is small, 
flattened, and spatula-like in outline, a broad gutter marlts the upper 
surface, and when the organ is pulled outwards the gutter is found to 
be continued backwards until it disappears in the infundibular space 
at the root of the penis. If the tip of the finger is introduced into tins 
space the orifice of the internal meatus is felt. Tiie infundibular siiaco 
is arelied over .with a band of fibro-cutaneous tissue, the extreniitic.s of 
which unite with the root of the penis and the scrotum. The corpora 



THE GENITO URINARY SYSTEM 943 

HYDROCELE 

The dillercntiation o4 hjdrottUs juto primary and btcoudary tjpts 
o£ the disease is applicable to the child, but the great majority of the 
cases mIucIi one secs are examples of the primary typo — that is to say, 
there is no associated disease of the testes or epididymis 

Primary Hjdrocele To appreciate the >arieties of pnmary 
hjdrocele it 13 necessary to recall that the testis in its descent from the 
abdomen into the scrotum is preceded by a iinger«likc process of 
peritoneum (the processus \ aginalis) At birth tho portion of the pro- 
ec>.s extending from the internal ring to the upper portion of t}io testis 
IS normallj closed and obliterated, the lower portion remains as tlie 
tunica >aginali3 testis The accumulation of serous fluid within any 
portion of this tract, whether within the ca\jty of tho tunica \aginali3 
or within a ^xirtion which normally should become obliterated, con 
stitutes a bjdrocele 

Varieties The \anou3 forms of hydrocele recognized are — 

(1) Vaginal 

(2) Congcmtal 

(3) Infantile 

(4) Encysted hydrocele of the cord 

Tho vafjiruil type is that m which an accumulation of serous fluid 
distends the canty of the tunica Taginahs A hydrocele developing 
a few days after birth is usually of this variety, its development being 
explained by injury w hicli the testis has sustained during the process ol 
birth The dev clopmcnt of a hydrocele of this type in later life should 
arouse suspicion that it is secondary m type, and indicative of an 
infection of the underlying testis 

Congenital or Intenmltenl Hydrocele If tho cavity of an unob 
literated proce'^sus vaginalis retains a communication with the abdom 
inal cavity, and the communication 13 large enough to permit the 
entrance of fluid yet is small enough to prevent prolapse of the intes 
tme, a congenital or intermittent hydrocele results The swelling hag 
all the characters of an ordinary hydrocele, but it is subject to v ariations 
in size while it is reducible under pressure Its bulk increases during 
the day and dirainislics at night when the child is lying down , it may 
disappear entirely for long periods A hydrocele of this type is often 
met with m association with tuberculous peritonitis 

Infantile Hydroule The pathology of this type ig similar to that 
of tho congenital variety except that there is no communication with 
the abdominal cavity The result is a pear shaped fluid aw elhiig often 
considerable in size 

Encyittd Hydrocele of the Cord When an isolated portion of tlie 
processus vaginalis remains unobliterated in the length of the spermatic 
cord an accumulation of serous fluid vnthin the space constitutes a 
hydrocele of the cord It appears as a rounded swelling in the length 
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incontinence (2) to change the point of exit and therefore the direction 
of the urinary stream, and (3) to improve the shape of the penis. 

The operation associated Avith CantAA’'eirs name is that Avhich 1ms 
met Avith the greatest measure of success. The technique is virtually 
dependent on the fact that in this disease the corpora cavernosa are 
capable of easy separation on account of the loose intervening attach- 
ment. Perineal drainage of the bladder is an essential preliminary; 
thereafter on each side of the gutter an incision is made along the 
junction of the mucosa and the skin extending from the pubis to the 
extremity of the glans, the incision extending doAvn to the corpora 



Fig. 458. — An example of Epispadias in the Female. 

TIk- anterior commissure Is alisent, and the bladder Is apparent tliroiigh the opening ulilch 
exists where the uretlura ought to be 


cavernosa l)ut not into them. The imperfect urethra is now freed from 
its bed, and the corpora are separated from one another until the skm 
on the lower surface of the penis is reached. The mobilized urethral 
flap is converted into a tube by means of a series of interrupted cliromm 
gut sutures, it is laid in the loAvcst part of the intercorporul space, the 
corpora are brought together by a few interrupted sutures, and the 
skin edges are imited. 

Dellinger Barney has described successful results from a plastic 
procedure in Avhich a flap from the redundant prepuce is traiisphuited 
to the dorsum of the penis so as to iirovide a roof for the imperfect 
urethra 
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Wlicii the coiui)licatioii occurs in the fully dtscended organ, there 
has usually been some sudden mo\cmciit, as in s\Mmming, to originate 
the displacement 

Clinical Features When torsion occurs there is severe local 
pain, the testis is suoUen, hard, and tender to touch, the cord is 
swollen and cedematous, and a hjdroceli- develops in the tunic sac 
Reflex vomiting may arise m the early stages of the error If nicchani 
cal relief is delajed necrosis of the testis and epididjims supervenes 
Diagnosis Torsion is liable to be confused vv ith acute or sub acute 
orchitis, and with an irreducible or strangulated hernia Orchitis is 
particularly difficult to exclude , in this event, however, the swelling 
IS greater, and there is a primary focus from which the testis has 
become infected Hernia is distinguished by the history and the local 
characters of the swelling 

Treataiekt Early operation is necessary if the torsion persists 
There are many instances in which spontaneous reduction of the twist 
occurs, but, if pam and swelling continue, operation is ncccssaryif the 
organ is to he preserved 

The cord is exposed by an incision over the external ring, the testis 
IS dislocated from the scrotum, and tho torsion is carefully undone 
If necrosis has already occurred, the testis should be removed 

DISEASES OF THE TESTIS AND EPIDIDYMIS 
The aflections of tho testis and epididymis which occur during 
childhood are very similar to those vrbich one meets with during adult 
life There arc inflammatory infections both acute and chronic, 
and tumours, particularly sarcomata 

Acute Orchitis and Epididymitis 
Acute infection of the testis proper — acute orchitis — arises dunng 
mumps, but this complication is practically unknown in children 
below the age of twelve years During any acute disease which is 
associated with infection of the blood stream, an orchitis may appear 
as a local manifestation — thus wc have observed it m cases of acute 
osteomyelitis, scarlet fever, and septicannia TJie infection quickly 
subsides under such simple local treatment as hot fomentations 
Suppuration is a particularly rare event 

Acute epididymitis is exceedingly uncommon m children It has 
been described as arising m association with acute cystitis, but the 
event must be a rare one 

Tuberculous Disease 

Statistics show that tuberculous affection of the testis and epididy- 
mis 13 a disease of early childliood, the majority of tho cases occurring 
during the first five years of life Tho genital condition is usually 
the first manifestation of tuberculosis, it is uncommon in children 
who are already obviously tuberculous 
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of the cord, but distinct from the testis with its coverings. Several 
swellings of this type may exist as a chain along the line of the cord. 
The tumour is mobile in all directions, but irreducible, and, if situated 
close to the external ring, it may simulate an irreducible hernia. 

Diagnosis. Two points of importance arise in connection with 
the diagnosis : (1) care must be taken to ascertain that the hydrocele 
is actually primary, and not secondary to a pathological condition of 
the testis, (2) the congenital type, the infantile type, and the hydrocele 
of the cord are apt to be mistaken for irreducible hernia. Careful 
examination and attention to the history should prevent mistakes. 

Treatment. The vaginal hydrocele and the hydrocele of the cord 
do not demand operative interference unless their size is such that 
inconvenience is caused. The vaginal hydrocele may be tapped, but 
this procedure is not to be recommended for a hydrocele of the cord 
owing to the risk of a haematoma developing from puncture of the 
spermatic vein ; it is Aviser to expose the swelling and to remove it 
by dissection. 

The congenital hydrocele should be operated on because of the 
likelihood of a hernia developing through the point of communication 
with the abdominal cavity. 

The infantile type demands operation if its size is a source of dis- 
comfort. 

In no event should operation be practised until the child is about 
six months old, because in a number of cases there is spontaneous 
absorption of the fluid and disappearance of the swelling. 

The operation is similar to that performed in the adult. A small 
incision is made over the external ring across the long axis of the 
cord. The tissues of the cord are exposed and the hydrocele is 
made to prolapse through the incision. The sac is incised and emptied 
and a radical cure is guaranteed by the buttonhole method or by 
reversing the sac Avail and suturing it behind the epididymis. 

Excision of the sac Avail is unnecessary ; it is a procedure Avhich 
may result in the formation of a troublesome hsematoma. 

Secondary Hydrocele. Secondary hydroceles are met Avith m 
association Avith tuberculous disease of the testis and epididyimsj 
acute orchitis, and torsion of the testis. 

TORSION OF THE TESTIS 

Torsion of the testis is occasionally encountered during childhood. 
The complication is generally of a minor degree, torsion of such severity 
that necrosis of the organ results being uncommon. 

Imperfect descent of the testis is a predisposing cause, becau.se 
in this event the testis is unduly mobile, Avhilc it may be suspended 
by a mesenteric -like attachment — conditions Avhich obviously pre- 
dispose to torsion. The co-existence of a hernia is anotJjer predis- 
posing factor. 
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Tumours of the Testis 

The testis of the child is liable to become the site of a ^a^lcty of 
tumours, many of which aro of great interest to the liistologist The 
classification of new growths in this situation is a difilcult problem , a 
few can bo assigned to w ell recognized classes, a great number are so 
complex m their structure that classification is difficult or even iiupos 
sible A practical grouping of these tumours, as far as children are 
concerned, is one which recognizes three classes (1) Mixed tumours, 
(2) Teratomata, (3) Sarcomata 

(1) Mixed Tumours Tlie embryonal de^clopmcnt of the testis 
13 such that inclusion of \anous extragcnital tissues is liable to occur, 
and when this tahea place mixed tumours may arise 

They de\ clop in the body of the testis Tliey may exist at birth, or 
their appearance may become cMdtnt during the early years of child 
hood The tumour is usually firm in consistency, and on section it 
reveals a medley of tissues of diScrenb types, cartilaginous or osseous 
or mucous, ^nth \ascularand conncctl^c tissues At first the tumour 
appears to bo stationary, a period of slow development supervenes 
which lasts for a year or two, and then a phase of rapid growth occurs 
which soon ends fatally It seems that the phase of rapid growth is 
coincident with a malignant change m the tumour, because it is at tins 
point that secondary invasion of the lumbar lymph glands occurs 

(2) Teratomata It is beheved that teratomata of the tesUs 
arise from activity of the germ cells, the result of which is the produc 
tion of composite tumours, it may bo of considerable size These 
tumours grow slowly, and during the period of childhood they rarely 
reach any considerable size Their structure is peculiar, for, while they 
contain the basal elements of bone, cartilage, vascular and connective 
tissue, they also contain more highly specialized elements resembling 
thyroid, mammary gland, liver, or central nervous system 

The tendency to become malignant is not so marked as in the 
case of the mixed tumour, but there is the liability to sarcomatous 
change 

(3) Sarcomata These tumours are of a highly malignant nature, 
they develop in the body of the testis, their rate of growth is rapid, 
and in a comparatively short space of time they invade the 
epididymis or even ulcerate through the scrotal wall Blood dis 
semination is an early ev ent, and sarcomata in this region are associated 
with early secondary involvement of the lymph glands 

The spindle celled and the round celled are tlu forms which the 
tumour takes, the latter being more common A rare v anety is that 
in which the cells are perithelial m their arrangement (Krompecher s 
tumour) 

Treatment In each of these varieties, early removal of tlic testis 
together with all the tissues of the cord is the only treatment 
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Pathology. The epididymis is the site of origin, and the evidence 
suggests that the infection is blood-borne. The globus major or minor 
is first affected, the disease beginning as a group of characteristic 
tubercles, which rapidly undergo caseation and abscess formation. 
Prom the primary focus in the epididymis the disease may extend 
into the body of the testis, but the structure of this organ appears 
to render it peculiarly resistant to tuberculosis ; the infection passes 
more readily along the vas deferens, where local caseating nodules 
appear along the length of the cord like a string of beads, or it 
invades the soft tissue of the scrotum, which undergoes abscess 
formation and bursts on the surface by a tuberculous sinus. 

Clinical Eeatue.es, The disease often has an acute onset. 
In a yoimg child the testis becomes the site of Avhat apparently is an 
acute inflammatory reaction ; this subsides in a few days, but it leaves 
a nodular swelling of the epididymis, which is recognized as a focus 
of tuberculous disease. 

Tn other eases the process has a gradual beginning ; the enlarge- 
ment of the epididymis is so symptomless that it is unnoticed, and it is 
only when the testis and epididymis form a tumour mass or when a 
cold abscess appears that the nature of the condition is recognized. 

In neglected eases the infection of the vas deferens spreads to the 
base of the bladder and a tuberculous cystitis results. 

Diagnosis. Tuberculosis is the only chronic disease of childhood 
which affects the epidid5Tnis. Syphilis and tumours affect the body 
of the testis. Further distinctive features of the tuberculous infection 
are the nodular outline of the disease focus, the secondary infection 
of the vas deferens, and the tendency to cold abscess formation. 

Teeatment. If the disease is confined to one side, removal of the 
affected tissue should be advised whenever the diagnosis is made, By 
this means it may be possible to restrict the removal of tissue to the 
epididymis. If there is any doubt as to the healthiness of the body 
of the testis it is wiser to remove the organ completely. Ie cither 
event the vas should be removed as centrally as possible. The canal 
is opened, the vas is found, and by traction it may be possible to remove 
it to its full extent. General treatment must accompany the local 
procedure. 

If the disease is bilateral, the surgeon is naturally unwilling to advtec 
radical measures, but he should keep in mind the possibilities of partial 
epididymectomy.. 

Syphilitic Orchitis 

Infants who suffer from congenital syphilis may develop a syphihtio 
orchitis. The characters of such a case are distinctive — the dL-jcaHC I'l 
usually bilateral, the testis is enlarged, hard, and painless, the epididy- 
mis may share in the swelling an a secondary event, and a hydrocele 
may appear. Tlie condition disajipears under aati-.syphilitic treat- 
ment. 
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The aspects of the earlier stages of the condition are more medical than 
surgical, yet it \\ould bo misleading to present an isolated section of the 
cluneal progress, and therefore a general consideration of the ^^hoIo 
problem is presented 

DEl'lNlTIO\ AND ETJOLOGl 
The condition may he defined as an scute mfcctis c disease in n Inch 
a peculiar inflammatory reaction affecting tho grey matter of the cen 
tral nervous sjstcm results m muscular parsljsis of a flaccid type 
The microbic ongm of tho disease at first defied demonstration, but 
the im cstigation of Noguchi and FIcxncr succeeded about 1913 m 
isolating tho organism It pros cd to be a ‘ globoid ,’ an ultra microsco 
pical organism, so minute that it was capable of passing through the 
finest filter The obseri ers succeeded in cultn ating tho organism upon 
plasma media, and tho fulfilment of Koch’s Ku uas obtained uhen 
injection of the organism into monkeys reproduced the disease, the 
organism being rccostrcd from the infected animal 

Tho organism apparently gams entrance to the body through tho 
mucous membram of the nose, nasopharynx, and possibly of tho 
bowel The infectivity of tho disease is considerable— personal con 
tact is the most frequent method of infection, but there is evidence 
that it 18 c imcd through the medium of flics , individuals may act as 
earners though showing no clinical evidence of the disease 

The disease has a peculiar age incidence , it is rare in early infancy, 
it IS most frequent dunng thi penod between the third and fifth years, 
and thereafter its frequency steadily diminishes 

In this country, at least, the disease has a seasonal incidence of some 
regulanty, the penod being the months of August, September, and 
October Many countnes have suffered from severe epidemics — in 
Scotland its prevalence has hitherto been sporadic — though occa 
sional small outbreaks have been reported 

PATHOLOGY 

IVhile the senous signs of the disease proceed from tho changes 
in the nervous system, a correct appreciation is one which regards 
poliomyehtis as a general disease The organism gains entrance 
through the mucous membrane of the nose and naso pharynx, and tho 
high incidence of early childhood is partly at least explained by the 
existence at this ago of numerous vascular and lymphatic channels 
through the base of the skull If the organism has entered through 
the medium of the intestinal tract, the blood stream becomes the 
secondary path of infection An acute tox'emia, jiossibly a scpti 
caemia, inaugurates the illness, and at this stage the demonstrable 
pathological changes arc those of cloudy swelling in tho parenchyma 
of tho V isccra and ev idcnces of infection tluoughout the body lymphoid 
tissues In the early stages, the blood count show s a mild leucocytosis, 
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THE SURGICAL CONSIDERATIONS OE THE 
PARALYSES OE CHILDHOOD 

There are various ways in which the paralytic diseases of childliood 
may be classified, but for practical purposes, and particularly from the 
point of view of, treatment, it is satisfactory to adopt a grouping 
according to the anatomical site in which the error has originated. 
On such a basis the following varieties are recognized : 

A. Cerebral or Spastic Paralysis, characterized by stiffness of joints 
and rigidity of muscles, by ataxia, by inco-ordination or loss of control 
of muscular movements rather than by actual loss of power, and 
explained by a destructive lesion of the upper motor neurone, 

B. Fkiccid Paralysis, as found in infantile paralysis, characterized 
by flaccid joints, by flabby paralysed muscles, and by a loss of control 
consequent upon the paralysis, the anterior horn of the grey matter of 
the cord being the site of the lesion. 

C. Peripheral Nerve Paralysis, exemplified by the Erb and Klumpke 
t3q)es of paralyses of the upper extremity and the crural paralysis of 
the lower limbs — acquired conditions Avhich usually proceed from in- 
jury, sustained at birth, 

D. The Paralysis ivhich results from Muscular Dystrophies — the 
myopathies. 

E. Congenital Paralysis, the result of imperfect development of 
nerve fibres and characteristically seen in the paralysis wiiich accom- 
panies the more extreme forms of spina bifida. 

In this chapter the first and second only of these various groups will 
be discussed. 

Peripheral nerve paralysis is considered in connection with 
diseases of the extremities. Tiie paralysis which results from muscular 
dystrophy has no surgical significance, except that it may necessitate 
the division of a tendon to relieve contraction. Congenital paralysis 
is discussed in relation to sjuna bifida. 

I. INFANTILE PARALYSIS 

It is difficult to over-e.stimato the importance of the scourge bnonn 
as poliomyelitis or infantile paralysis, a disease which in the coun>e of 
some hours may convert the healthy active child into a helpless cripple. 
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normally controls a rousclo bo aflccled there arc others in the immediate 
neighbourhood nhicli are healthy, and by educative nicthodsitia often 
possible to induce tho latter to assume the functions uhich their neigh 
boors are no longer able to perform 

CLINIC IXr rs ITUliES 

In many instances tho disease bcguis as an acute illness, tho 
evidences of uhicU are gastro mtcstinal or pulmonary, there may 
bo vomiting and diarrhoea mlh nausea and abdominal pain, or signs 
of acute respiratory disorder It is easy to appreciate how luis- 
Icadiog these symptoms may bo in tho early diagnosis In tho 
majonty of cases the signs aro spccitlcally referable to tho central 
ncr\oU3 system The child is cMdcntly acutely ill, tho temperature is 
high, stiffness la complained of in Iho muscles of tho limbs and neck 
There is general hypcrjcssthcsia and Icndcrncs*?, a feature particularly 
important in tho recognition of the ease Restlessness and mental 
imtability aro noticeable, and there w often proluso sweating, appar 
cntly tho result of a sympathetic stimulation Some hours alter tho 
onset of the illness, tho muscular paralysis becomes evident 

Tho disease is classified according to tho site m which the 
disease occurs, and the varieties of paralysis which result The 
arrangement suggested by Wickmann is gcncrdlly adopted , it is 
as follows 

(1) Ordinary spinal paralvais— isolated arcds of the anterior cornua 

being the site of tho infection 

(2) Trogr&ssiie or Landrij's paralysis — tho infection beginning m the 

lumbar centre, spreadmg by an ascending infection to tho upper 
teaches of tho cord, and as a rule ending fatally by involving the 
medullary centres 

(3) The acute cncephalittc or sjxzsltclype — the groy matter of tho cortex 

being tho site of tho infection 

(•4) The ataxic type — result of foci of disease in the pons, medulla, 
mid hram, cerebellum, or Clatko’a column 

(5) The meningitic type — in which mil immatory mv olvement of the pia 

mater is a pronuncut feature, and the symptoms resemble those 
of cerebro spinal meningitis 

(6) The polyneuritic type— tho existence of this type has not been 

definitely proved, but on clinical grounds its retention as a dis 
tmet vanety of the disease w justifiable 

(7) The aborlue type~~in which the disease subsides at an early stage 

and paralysis docs not ensue 

In practice it is often found that the disease is such a diffuse and 
rariabk process that there is no classification which includes all types 
—for example, there arc many cases which he between the abortive 
and the spinal types, cases in winch there may be a slight temporary 
weakness of one muscle or group of muscles, or there may be merely a 
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the resiilt of an increase in the lymphocytes ; the percentage of poly- 
morphonuclear cells is diminished. 

It is, however, in the tissues of the central nervous system that the 
main pathological interest lies, and it is convenient to describe the 
changes therein as occurring in a definite sequence. 

An acute meningitis, both basal and spinal, is probably the in- 
troductory feature, thereafter the most adjacent cell matter, the 
posterior root ganglia, show congestive changes. This phase is 
one of clinical importance, because it explains to some extent 
the hyperaesthesia and tenderness which characterize the early 
stages of the disease. Hyperaemia of the cord now ensues, the 
lumbar enlargement being the area which shovre the earliest and 
most marked changes. While the whole substance of the cord is 
involved, the changes are most marked in the vascular grey matter 
of the anterior horns. There is a peri- vascular infiltration of round 
cells with an accompanying oedema, and in certain areas the pressure 
on the vessel may be so great that there is occlusion ■with thrombosis. 
Small local hremorrhages may appear, and there may be a general 
oedema of the cord. Coincident with the tissue changes the cerebro- 
spinal fluid shows peculiar features which are of importance in the 
diagnosis The fluid is colourless, and as a rule shows no increase 
of pressure. During the first week or ten days there is an increase 
in the cell content — ^mononuclear cells of various types, and particu- 
larly lymphocytes. The globular content shows an increase, which 
is most marked about the third week. The fluid reduces Fehling's 
solution 

The acute changes persist for a period of several weeks, and this 
is estimated in relation to the amount of pain complained of, for as 
long as peripheral tenderness exists an acute or sub-acute process 
is at work in the tissues of the central nervous system. 

With the subsidence of the acute phase, changes supervene which 
are of equally serious import. The sites of the inflammatory exudates 
become areas of focal gliosis, and points of fibrosis develop which by 
their contraction exert a harmful pressure upon the nerve cells. 

Interference with and destruction of the motor cells of the grey 
matter is the phase of most importance in the pathology, and according 
to the stage of the disease the detrimental influences vary in their 
character — ^the mechanical pressure of inflammatory exudates, the 
toxic influence of the organism, the amemia which follows the occlusion 
of the vessels, the strangling effect of contracting gliotic or fibrous 
tissue, each in its turn exerts its harmful influence. 

The appreciation of one aspect of the pathological picture is par- 
ticularly important because it is so closely related to principles of 
treatment. Except in the rare progressive or Landry’s type of the 
disease, the process is a focal and scattered one, isolated areas being 
picked out here and there. It is this feature of the pathology which 
imderlies the treatment of muscle training, for if the cell group which 



THE PAKALYSES OF CHILDHOOD 9)3 

muscular paralj-sis , palliologicallj it corrcsi»nds to tlio processes of 
acute mjelitis and meningitis 

The Stage of Convalescence When tcndcnics*! disappears the stage 
of coniaJcsccncc may be said to begin It Jasts for about t«o jcirs, 
and, as judged from the pathological standjxnnt, it is the stage of 
resolution and the disappearance ol inflaiunittory products Chnic 
ally it IS the period of recovery of power in the vicikcncd muscles 
The Chronic Stage Tins penod extends from the end of the second 
year throughout the remainder of life Gliosis and fibrosis characterize 
the pathology, while chiucalty, affairs are either at a standstill or 
retrogressing 

Dl lG\OSIS 

It 13 only in the early stages of the disease that difficulties in 
diagnosis arose Until the paralysis becomes evident, the disease 
resembles, and in fact is, an acute general infection 

Stiffness and tenderness m the muscles of the back with general 
imtabihtj, signs which indicate an underlying meningitic infection, 
arc suggestive 

With the appearance of paralysis, a further confirmation of the 
diagnosis is afforded The tenderness which accompanies the muscular 
weakness is a distinctive feature, and ctammation of the ccrcbro 
spinal fluid affords the final evidence 

If the diagnosis has to he made at an mtcnncdiato stage m the 
progress of the disease, when the acute symptoms have subsided and 
the paralysis is the only remaining evidence the paralysis has certain 
features which distinguish it — it is purely motor in type and flaccid 
in character, is often incomplete in degree, may be erratic m 
distribution, atrophy is an early accompaniment, the associated ro' 
flexes are dimmished or lost, and the reaction of degeneration appears 
early 

The real difficulties m diagnosis occur in relation to certain unusual 
combinations of circumstances, the most important of these being — 

1 When the cUmcal cours>© has been of the imld semi abortive type, 

and the sustaining of an injury has coincided with the appearance 
of a paralysis 

2 liVhen the surgeon sees the ease so long after the onset of the illness 

that there is no opportumty of ohtaming a proper history, and a 
traumatic paralysis is confused with one resulting from poliomy 
elitis, c g an obstetneal paralysis of the upper extremity may be 
mistaken for an infantile paralysis 

3 IVhen a cerebral or upper neurone lesion precedes or accompanies 

the spinal disease, and a spastic paralysis exists alongside the 
flaccid one 

In mild cases of the disease where one or two muscles only have 
been affected the true state of affairs may bo entirely ov crlooked until 
some error m gait becomes apparent 

Amyotoma coilyemta has been confused uilh infantile paralysis, 
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temporary loss of a deep reflex. The great bulk of the cases belong to 
the spinal type, and, because the lumbar enlargement is the common 
site, the paralysis usually affects one or both of the lower limbs. 

It is difficult to exaggerate the importance of the early tenderness, 
because it is so distinctive of this form of paralysis. It is the result of 
irritation and congestion of the posterior root ganglia, and accord- 
ing to the extent of the central infection it is either localized to the 
affected area or is general in its distribution ; it lasts for about six 
weeks, and is definitely exaggerated by massage or exercises. 

CLINICAL STAGES IN THE PROGRESS OF THE DISEASE 
It is usual to divide the clinical progress of the disease and its 



Fig. 459. — ^Infantile Paralysis. 

The left foot allows a talipes cquhio varus ilcfonnity, paralytic in origin Tlie cNtcnsor and 
peroneal groups arc par.il j scd 


sequelm into stages, an arrangement which has much to recominencl it, 
because it associates pathology with clinical evidence and with treat- 
ment. This division is as follows : — 


1. The stage of onset. 

2. The stage of convalescence. 

3. The chronic stage. 

The Stage of Onset. This embraces a period e.xtencling from the 
commencement of the disease to about the end of the sixth week. 
Clinically it is a phase characterized by hyperaesthesia, tenderness, and 
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in any form, and to keep tho nffccted limb it rest Sound phjaio 
logical teaching goNcma thcio ideals, a penphcnl stimulus is apt 
to bo reflected m a congestion of tho rclited portion of tho central 
ner\ous system, and if an inflaininatory condition alreadj exists, 
pcnphcral irritation is particularly liarmful There is tho further 
subjective reason that the paralysed limb is a punful one, and any 
indiscreet mo\emcnt or inaasago increases tho suffering 

The rules nhich go\cm tho treatment of tho early stage may bo 
summarized as follows secure rest of the part, aioid irritation, and 
preicnt dffonnxtij 

It 13 not difficult to put these principles into practice, though con 
slant care must ho exercised to eiisuro tliat tho ideals aro being ful 
filled 

Honcicr slight tho gcncril cxidciiccs may be, tho cliild must bo 
confined to bed and kept as warm as possible If much pain is com 
plained of, it is kept m chock by bromide and chloral Alightsplint, 
hca^ ily padded ^ith cotton wool, is pro\ idcd for tho affected portion, 
the splint being so designed that tho affected muscles aro maintained 
m a relaxed position, deformity is thus preaented, and tho natural 
recovery of tho weakened muscles is hastened A light mould of 
plaster of Pans modelled to tho part and lined with cotton*wool makes 
an excellent splint If there is much general tenderness, great relief 
may he obtained by suspending the child on a sheet m a bath of w arm 
water, and if arrangements aro made to maintain the water at a com- 
fortable temperature, tho child may bo kept therein for hours or c\ cn 
days 

Fixation of tho part is continued as long as tenderness persists 
The splint should be remo% cd once a day to permit rearrangement of 
the padding, and at this time the skin may bo gently bathed with 
methylated spirit 

The practice has been generally adopted of admimstcnng uro 
tropin in these cases , the drug is said to delay or even to prc\ cat 
infection through the antibcptic action of its formaldehyde basis If 
any benefit is to follow its use it must bo gia cn in the earliest stages of 
the disease, its preventive action being exercised by admimstenng it to 
cases who have been in contact with infection Expenmcntallv the 
a alue of the drug appears to have been proved, though there is a differ 
cnce of opimon regarding its value 

When possible, cases should bo given the benefit of scrum treat- 
ment The ^alue of Flcxncr’s serum has been established, but to 
be of benefit it must bo administered in the earliest stages of the 
disease In tho ordinary spinal type, it is admimstcred intra 
thecally, and as far as possible in proximity to tho region of the 
spine In which tho disease exists Cases which show signs of 
cerebral paralysis may have the injection made through a small 
trephine opemng 

D^mI^o THE Period of Convalescence With the complete 
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but thu bistory of tbe case and tbe nature of the paralysis ought to be 
sufficient to distinguish the one from the other. 

PEOGNOSIS 

Rroblems of prognosis are occasionally presented to the surgeon, 
and it is therefore well that he should have some estimate of tbe 
possibilities. Early cases have a serious aspect rmder the following 
conditions : — 

(a) In young children. 

(b) In large epidemics, and particularly at the commencement of the 

epidemic. 

(c) When the paralysis affects the upper extremities. 

(d) IVhen the paralysis 
is of the slowly ex- 
tending type. 

(e) When the paralpis 
is extensive. 

(/) When much tender- 
ness accompanies 
the paralysis. 

Questions are likely 
to be put regarding the 
prospects of spontaneous 
recovery, and the answer 
given should be a 
guarded one. The sur- 
geon should never com- 
mit himself in this respect 
at the outset of the dis- 
ease; he shotdd rather 
be content with the 
general statements that 
a strong tendency to 
natural recovery alw’ays exists, that early recognition of the disease 
and efficient treatment favour this tendency, that the ultimate extent 
of the disease will probably be a good deal less than that at first 
indicated, and that the spontaneous recovery proceeds actively 
for a period of about six months, and is still evident, though to a 
greatly lessened degree, at the end of two years, 

TEBATJIPNT 

We have indicated the practical value of di\uding the clinical course 
of the disease into stages, and the importance of the subdivision is 
apparent when questioirs of treatment arise, bccaxise the methods 
vary according to the stage of the disease. 

Dukexg the Acute ob Ixtkoductory Period. The ideals to 
be kept in view dining this period are to avoid peripheral irritation 



Fig. 460. — Talipes calcaneus. 

An example of paialytio talipes calcaneus In IjoyS years old. 
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arc explained b> dcmonstr'ition and pracltbtd under tlio 8upcr\ isioii of 
one who is spcciallj trained m this branch of thonork Itisparticu 
larly important to a\oid strain or fatigue in comitction nith the per 
formance of the exercises 

While the active treatment is proccetling care must bo taken to 
prev ent deformity occurring, healthy muscles undergoing a progrcssiv o 
contraction, weakened muscles becoming lengthened— changes which 
are detrimental to their nspccUvc tissues — therefore splints arc applied 
m the intervals between active treatment lor the sake of lightness, 
celluloid or alumiiuum is used, and the design of tlio splint is so 
arranged that deformity is corrected or prevented 

The question will naturally arise as to when the child is to be 
allowed to go about Where the upper extremity is concerned this 
may be permitted as soon as acute symptoms have subsided, provided 
that the affected arm is suitably adjusted m Us splint In paralysis 


of the hack and ahdo 
minal muscles, prolonged 
recumbency is dangerous, 
because of the nsk of 
pneumonia , therefore as 
soon as tenderness has 
subsided a back support 
with belt IS provided, 
and the child u allowed 
to sit up 

In affections of the 
lower extremity, if we 
consider the results which 
Lovett obtained m some 
1,800 cases, we see that 



to permit walking before the first year is completed is to incur 
an undue amount of nsk Our practice therefore has been to forbid 
walking until one year has elapsed, jf at the end of that time, 
recovery is apparently corapltlc, walking without appliances is per 
mated, if any weakness still exists, an appliance is provided 
which while it makes walking possible, yet prevents malposition 
and deformity 


Types ol Ambulatory Appliances In the case of the upper 
extremity, an abduction splint of the aeroplane or platform ty pe is the 
most suitable It secures the nglit-angled aWueted pr/utien of the 
shoulder loint, uhile adjustments ean la, lilted whith control the tore, 
arm urist, and hand in the desired yanition 

"P""- uMunllnal nail 
demand, the appl.catron of a jmstenor anpicrting jtek, t or brace , if 


Paralysis of the lower limbs 


may prmnt a tUiUuih prohU in The 
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disappearance of pain, both subjective and objective, the treat- 
ment passes into a more active phase. 

The nutrition of the affected muscle is improved by gentle massage 
of the part, and by the application of radiant heat, two measures which 
induce improvement in the tissues by increasing their vascularity. 
These measures are practised Mvice a day, the duration being limited 
by the appearance of fatigue. 

Electrical applications are often advocated at this stage, but it is 
doubtful whether their use produces any real improvement. Faradism 
is alarming and painful to a young child, and, though the latter objec- 
tion can be largely eliminated by the use of the Smart-Bristow coil, 
the forcible contraction of the muscle which faradism produces may 
well have harmful results unless the technique is carefully controlled by 
an expert observer. Galvanism is a more acceptable method, for it 
tends to improve the local nutrition. The smusoidal and the Morton 
wave current are also preferable to faradism. The high frequency 


method is not to be recommended. 

After a few weeks of massage and heat therapy, a beginning is made 
with what is probably the most important of all the remedial measures— 
muscle training — the re-education of the nerve cells to supply power 
to the weakened muscles. In discussing the pathology we alluded to 
the focal distribution of the disease ; it is this which makes muscle 
training possible, because in the average case it is unlikely that there is 
a destruction en masse — adjacent cells are probably undamaged, and 
it is soon possible for the healthy tissue to open up fresh pathways of 
communication with the efferent fibres, and to develop a new pathway 
arormd the damaged nerve centres so that function is restored to the 
paralysed muscle. A further great advantage which muscle trainmg 
secures is the improvement in the contraction and development of the 
muscle, for nothing improves tone and condition like voluntary con- 


traction. 

In itself the scheme of muscle trainmg is a simple one. If the 
muscle is completely powerless, the patient concentrates his atten- 
tion on an attempt to accomplish the movement while it is being 
performed passively by the smrgeon ; if a certain amount of power is 
retained the patient contracts the muscle as far as is possible, and there- 
after the full arc of movement is completed by the surgeon. When the 
muscle is capable of performing the full voluntary range of movementj 


increasing resistance is gradually added. 

Yet, simple though this may seem, the most careful supervision is 
required if harm is to be avoided. The danger is that of encouraguig 
erroneous muscular balance, of permitting healthy muscles to assunio 
the work which ought to be carried out by the weakened members. 

In a work of this description it is impossible to give any real detail 
regarding this most important subject ; special works must be con- 
sulted, but the essential points arc that after the exact location of tlie 
paralysis has been carefully worked out, the proper remedial cxeicises 
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m structural changes in the related bones, the forces of law 

come into play, and the related osseous structures may e\cntuany 
undergo considerable re modelling 

It IS apparent that the methods used in the correction of deformity 
\iall depend upon the situation of the error, and tJie stage at uhich it 
has amved Speaking in general terms, the sequence of attempts at 
correction will be — ■ 

1 Weight 

2 Gradual manipulative extension 

3 Rapid correction under anaisthesia 

4 Operatue measures (fasciotomy, tenotomy, myotomy, and osteo- 

tomy) 

Deformities considered Locally 
Lower Extremity 

lltp Flexion and dislocation arc the deformities which result from 
paralysis of the muscles around the hip joint 

FJerion is a sequel to paralysis of the hamstnngs and of the gluteal 



Fig 403 — The Schwartz Frame m use m tha correction o£ 8e\ero Hip 
Flexion Deformity following Infantile Paraijsia 


muscles, the flexors being unopposed The deformity is corrected by 
applying double extension, the child being fixed upon a Whitman frame 
winch 13 angled oppo<nte the hip joints A double Thomas s hip splint 
may be used for the same purpose 

Cases which fail to respond to these methods may require fascio 
tomy or a separation of the soft parts from the anterior superior sjnne 
and crest of the ileura for a distance of about 1 ^ inches on both inner 
and outer surfaces (feoutters operation) The projecting antenor 
spine is thereafterrerao^edwith bom. forccjis and tlie child i3 fastened 
on a correction frame 
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use of crutches should be encouraged, as the local mechanical demamls 
are thereby simplified. A well- fitting calliper splint is perhaps the most 
efficient appliance ; if fitted with a pelvic band and a thigh cage, it 
controls and corrects weakness of the hip muscles, it is excellent for 
paralysis around the knee, and, if fitted with a stop, it can easily be 
adapted to paralysis affecting the ankle joint. 

If the paralysis is localized to the limb below the luiee, various 
types of appliance are used, according to the deformity which exists. 
In both equinus and calcaneus deformities a short calliper brace is 
excellent, stops being inserted to afford the necessary correction. 

Lovett’s internal boot brace is a good appliance for suuple drop foot. 
Lateral deformities, varus or valgus, require a lateral iron with a heel 

pin, or a clubfoot shoe 
may be used. 

The question is often 
asked — if the child is not 
allowed to walk, are other 
forms of exercise per- 
missible ? The answer 
is that swimming may be 
allowed if the paralysis 
is not -too extensive, and 
the same applies to tri- 
cycle riding. 

These various details 
of treatment are perse- 
vered in mitil it is appar- 
ent that the maximum 
degree of improvement 
has been attained, hi 
point of view of time, this 
will probably mean a 
period of about two years. Thereafter the treatment will consist m 
the use of mechanical appliances to aid the weakened part, or of opera- 
tive measures designed to improve fimction or to increase stability. 

The Correction of Deformity. The development of a deformity 
in a paralysed limb must be accepted as evidence of imperfect 
treatment, for, if the case is observed early and thereafter is carefully 
treated, no deformity should result. Gravity and the pull of miopposeu 
muscles are the forces responsible for the error. The muscular paralysis 
results in a postural deformity which is controlled by the influence of 
gravity, and the direction of tlie unopposed pull of the healthy mu&clcs. 
After some time,if the deformityremains uneorrected, adaptive changes 
appear in the soft parts and particularly in the fascial and fibrous 
structures ligaments arc shortened, tendons contracted, and faseial 
bands thickened and fore-shortened, the changes being uiiparent on the 
flexion side of the deformity. Eurther persistence of the error results 
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m structural changes in the related bones, the forces of Wolfi’s 
come into phy, and tlio related osseous structures may c\cntually 
undergo considerable re modelling 

It IS apparent that the methods used in the correction of deformity 
will depend upon tlie situation of the error, and the stage at uhich it 
has arrived Speaking in general terms, the sequence of attempts at 
correction will bo — 

1 Weight 

2 Gradual manipulative extension 

3 Rapid correction under amesthcsia 

4 Operative measures (fasciotomy, tenotomy, mjotomy, and osteo 

tomy) 

Deformities considered Locally 
Lower Extremity 

Hip Flexion and dislocation are the deformities uhich result from 
paralysis of the muscles around the hip joint 

FUxion IS a sequel to paralysis of the hamstrings and of the gluteal 



Fig 403 — The Schwartz Framo m UiO in the correction of severe Hip 
Flexion Deformity following Infa&tile Paraljsis 


muscles, the flexors being unopposed The deformity is corrected by 
applying double extension, the child being fixed upon a Whitman frame 
which IS angled opposite the hip joints A double Thomas’s hip splint 
may be used for the same purpose 

Cases which fail to respond to these methods may require fascio 
tomy or a separation of the soft parts from the anterior superior spine 
and crest of the ileum for a distance of about inches on both inner 
and outer surfaces (Soutters operation) The projecting anterior 
spine IS thereafterremovedwith bone forcejis, and the child is fastened 
on a correction frame 
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Dislocation. If hip flexion is allowed to persist in tho presence of 
paralysed gluteal muscles, subluxation of the femoral head is apt to 
occur, and this may easily pass into a complete dislocation, especially if 
injudicious attempts at correction of the flexion are made. The deform- 
ity is treated by first correcting the flexion and thereafter performing 
the strap and buckle operation which Sir Robert Jones has described. 

Knee. Deformities of the knee are particularly common ; flexion 
is the most frequent, a neglected case passing ipto the combined errors 
of flexion with a posterior suhluxation of the tibia, paralysis of the 
extensors being the causative factor. 

H 3 rperextension, the result of hamstring paralysis, or of weaken- 
ing of the gastrocnemius, is common. Knock-knee is a frequent 
accompaniment of paralysis around the knee, and particularly when 
there is unopposed action of the biceps. 

Flexion, if not too rigid and extreme, is corrected by gradual 

extension, the 
limb being fast- 
ened in a Thomas’s 
knee splint. Too 
rapid correction 
must be guarded 
against in view of 
the risks of induc- 
ing a posterior 
subluxation. 1 1 
may be necessary 
to combine a 
fasciotomy or a 
tenotomy with the 

manipulative 

method. 

Resistant cases are often amenable to the method of plastic correc- 
tion ; a plaster casing is applied from the groin to the toes and a trans- 
verse cut is made through the posterior two-thirds of the plaster at the 
level of the knee joint. The slit is opened by the insertion of a succes- 
sion of wedges of increasing size, and it is amazing how quickly and 
easily a bad deformity is corrected. 

Hyperextension is treated by the application of a calliper splint 
combined with corrective bands ; severe cases may require a lengthen- 
ing of the quadriceps-extensor tendon. 

Knock-knee is improved by lateral traction combined with a calliper 
splint, or an osteotomy may require to be done. 

Posterior subluxatioii of the tibia on the femur, so often coinbined 
with a flexion deformity at the knee, is improved as the flexion is cor- 
rected. Intractable and extreme cases may be corrected by foru'anl 
elevation of the tibia by means of the genuclast. 

Ankle. The various deformities at the ankle joint — equinu.s, 



Fig. 4G4. — Double Paralytic talipes (Girl 7 years old). 

There is a paralytic talipes equinus of the right foot, while the left 
foot is in a calcaneus position with dropping of the anterior tarsus 
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calcaneub, a irus, \algus. inrf ca\u3 — aro corrected by buch himplo 
manoeuvres as stretching, manipulation, fasciotomy, and tendon 
lengthening The method of tho cut plaster ease and edges, as 
described in connection %nth the knee, is often efficient 

Complete division of a shortened tendon as a corrective measure is 
to be avoided , it may be followed by irreparable weakness of the foot, 
and a flail gait For example, a patient •tt^th an equinus deformity of 
the foot combined with a weakness of the thigh extensors is rendered 
peculiarly helpless if the tendo Achilles is divided Sev eral details of 



Fio 465 — Old standing Infantile Faral^sia of left Arm and particularlj of 
FoTVorm and Hand 


the correction of foot and ankle deformities are discussed in connection 
with the operative treatment 
Upper Extremity 

Shoulder The deltoid js the most common site of shoulder 
paralysis and, because the pectorals and the latissimus dorsi usually 
retain their power, the resulting deformity is one of adduction and 
internal rotation If m addition to weakness of the deltoid, there la 
paraljsis of the biceps and tnceps, there is a tendency for the jomt 
to undergo a subluxation Both adduction and subluxation de 
formities are easily pre\entible if care is taken to keep the upper 

3q 
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arm abducted at a right angle on a platform splint. A combined 
deformity of adduction and subluxation, req^uires stretching and 
mampulation to bring the arm into right-angled abduction, and 
division of the pectoral and latissimus dorsi tendons may be 
necessary. 

Internal rotation is the result of unopposed action of the sub- 
capsularis muscle, and, if the deformity is extreme, division of the 

tendon may be required. 

Subluxation of the 
shoulder joint is a diffi- 
cult problem ; plication 
of the capsular Ligament 
and fascial sewing (Gallic) 
are the measures Avhicli 
have met with the greatest 
degree of success 

The Elbow, Forearm, 
and Hand. The defor- 
mities to which these 
parts are liable present 
no imusual feature. The 
influence of gravity and 
muscular pull produces 
the errors, and in any 
given case the displace- 
ment can be foreseen and 
prevented. Deformities 
which have already been 
acquired are corrected by 
stretching and manipula- 
tion. 

The Spinal Column. 
The paralysis of muscles 
directly or indirectly re- 
lated to the spinal column 
is apt to be associated 
with the development of 
a lateral spinal curva- 
ture (scoliosis). The in- 
fluence of the ordinary 
long spinal muscles in this respect is obvious, but there are other 
muscular groups Avliich, though more remote, have yet consider- 
able influence, e.g. the shoulder and the abdominal muscles. The 
judicious use of a spinal support prevents the development of the 
deformity; the acquired ca.se is treated by the methods described in 
connection Avith scoliosis — recumbency, manipulation, and corrective 
jackets. 





Fia. 406. — Infantilo Paralysis affecting the 
posterior Spinal Muscles. 

As the child is unable to support lilmscIX In the erect 
l)OsitIoii, lie stands and ualks In the attitude shown. 
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OrLILillVL TBiaTAtLNT 

In a certain proportion of cases, there comes atimewhen it is obvious 
that coin,er\ ati\ e treatment can offer no further prospect of iiapro\ e 
ment in these the surgeon has toconsiderwhctheroperativemtasuies 
are now justifiable 

If the conditions are such that operation cun (1) improve function, 
or (2) increase the stability of a flail joint, the measure is justified 
The different procedures which have been designed, with one or other 
of these aims m view, are numerous, and oiilj a summary of them can 
be given here It is convenient to consider the methods according to 
the ideals which they have m mcw 



Fig 467 — Infantile Paraljus affecting the long Spinal Muscles 
The child heieg unable to assome the erect poutioa «all>4 on all foun 


Operations designed to improve Function 
The following procedures have been practised — 

(1) Tendon transplantation 

(2) Muscle transplantation 

(3) Nerve transplantation 

(4) Neurotization of Muscles 

(1) Tendon Transplantation This is the most effective function' 
improving operation which we ha>e at our disposal, for by it we are 
able to substitute healthy tendons for those which are paralysed If 
the operation is to afford the tnaximom of success certain conditions 
must be fulfilled — 

(a) The trinsplanted tendon must be of sufficient strength to assume 
its new function 
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(6) Ally pre-existing deformity must be corrected before the trans- 
plantation is carried out. 

(c) The direction of the transplanted tendon should be a straight line 

from origin to new insertion. 

(d) The tendon should be carried in the subcutaneous fat or in the 

sheath of the paralysed tendon, if such is possible. 

(e) The new attachment should be by implantation into the bone or 

by a perforation and loop attachment. 

(f) Linen thread or fine silk should be employed to suture the tendon 

in position. 

(ff) The tendon should be attached in a condition of moderate tension, 
(h.) As far as possible the function of the transplanted tendon should be 
similar to that which it previously exercised. 

(i) The operation shoidd not be performed on children below the age 
of five years. 



Fig. 468. — Infantile Paralysis affecting the Deltoid. 

Tno photographs illustrating the result of transplantation of the trapezius muscle into the huiuerus. 
The power of abduction and elevation of the arm is remarkably good. 


The after-treatment is a matter of great importance, for upon it the 
ultimate success of the operation largely depends. After operation, the 
part is placed in such a position that no xmdue strain is exerted upon 
the tendon. The limb is kept in complete fixation for six weeks, pre- 
ferably in plaster — ^if not, in some type of reliable fixation apparatus ; 
thereafter massage is instituted, and remedial exercises, designed to 
develop the function of the transplanted tendon, are begun. A cast ot 
the part in the corrected position has previously been taken, and upon 
this a light celluloid splint is made. This the patient wears constantly 
for a period of six months, it being removed for the exercises and for 
purposes of washing. 

(2) Muscle Transplantation. The principles which apply 
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this operation arc \ cry similar to those of tendon transplantation Tlio 
conditions suitable for the operation are less common, tlio transplanta 
tion of tho trapezius into the humerus to secure ibductioii of the arm 
and the transplantation of the tensor fascni fcmoris into tho femur to 
reinforce a ncik gluteus mcdius arc tjpes of this operation 

(3) Nerve Transplantation Tina operation, by « Inch a healthy 
nerve is attached to one whose function has disapjicarcd, is not widely 
practised Iho procedure cannot at present bo recommended as a 
routine measure 


(4) Neurotization of Muscles The work of btciiidlcr and others 
has raised tho possibility of restoring function to paralysed muscles by 
implantation of tho peripheral end of a healthj nerv c Experimentally 


tho method has been a sue 
cess, but no clinical results 
are >ct available 

Operations designed to 
Increase the Stability of 
a Flail Joint 
If there is a prospect of 
improving the function of a 
paralj-scd limb by incrcas* 
ing tho stability of a flail 
joint, a variety of operative 
procedures are at the dis 
posal of tho surgeon The 
various methods may be 
considered separately 
1 Arthrodesis The 
remov al of the opposing 
cartilaginous surfaces of a 



diarthrodial joint vvillresult Fia 469 — A Paralytic Talipes calcaneus 
m a fixation of the oppos die teft Foot (lioy 4 joars) 


ing surfaces by either fibrous 


or osseous ankylosis The procedure is made wide use of in the fixa- 
tion of flail joints 


Tho method has certain disadvantagi^, and these may bo stated 
first Tho procedure is an irrerocable one, for, short of a subsequent 
arthroplasty being done, the joint remains permanently stiff Some 
degree of shortening results from the operation, and for this reason it 
should not be practised in children below the age of six j cars, and when 
theopcration is being carried out,only the minimum of substance ncces 

sary tosecurethedesiredresultisiemoved Under certain conditions, 

particularly of position attemptstosecuroankylosisfail Yct.inspite 
of these disadvantages, the operation has a certain field of usefulness 
In tho hip jomt the operation is disappointing because of the 
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difficulty in guaranteeing complete ankylosis, and moreover a flail hip 
can be very efficiently controlled by an ischial bearing brace. 
Arthrodesis of the knee is an operation which one tries to avoid in 
children : it invariably interferes with the growth of the limb, and in 
any event a flail knee is easily controlled by the use of a brace. 



Fig. 470. — ^Tahpes calcaneus. 

The result of operation for marked talipes calcaneus The operation was performed accordlag 

to ^Vhitman’s method. 


It is in the ankle joint that the operation is most widely practised-— 
not for the simple deformity of a paralytic dropfoot (which less drastic 
measures improve), but for the troublesome calcaneo-cavus typo of 
deformity. It is in this class of case that the arthrodesis and tarsal 
exsection types of operation associated Avith Jones and Naugliton- 
Dunn’s names are performed. 

In a simple arthrodesis of the ankle joint, if the exsection is limited 
to the tibio-fibulo-astragaloid joint, there is a tendency for the foot 
anterior to the mid-tarsal joint to drop ; therefore, if the best result is to 
be secured, both ankle joint and mid-tarsal joints should be ankylo.scd. 
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In cases of completely flail anklo-joint, and m 
calcaneo cavus, the operation of astragalcctomy 


severe exarnples of 
is sometimes per 




c 

l^iQ 471 — Dunns Operation for stabitising the <VnkIe Joint 
A Uds oi laclslon. B. OaUioe the twul ejection 0 The ceadapted loot 
(AlUr Aau^Uiait Dtrm ) 

formed The operation is not advisable in young children, as 
suhsequent growth may result m considerable distortion of the foot 
Arthrodesis operations arc rarely advisable in the upper extremity 
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difficulty in guaranteeing complete ankylosis, and moreover a flail Wp 
can be very efficiently controlled by an ischial bearing brace. 

Arthrodesis of the knee is an operation which one tries to avoid in 
children : it invariably interferes with the groAvth of the limb, and in 
any event a flail knee is easily controlled by the use of a brace. 



Fia. 470. — Talipes calcaneus. 

The result of operation for marked talipes calcaneus The operation was performed accor iig 

to ^Vhltman’s method. 


It is in the ankle joint that the operation is most widely practised-— 
not for the simple deformity of a paralytic dropfoot (which less drastic 
measures improve), but for the troublesome calcanco-cavus type o 
deformity. It is in this class of case that the arthrodesis and tarsa 
exsection types of operation associated Avith Jones and Naugiiton- 
Dunn’s names are performed. .... I 

Tn a simple arthrodesis of the ankle joint, if the exsection is limitc 
to the tibio-fibulb-astragaloid joint, there is a tendency for the foo 
anterior to the mid-tarsal joint to drop ; therefore, if the best result is to 
be secured, both ankle joint and mid-tarsal joints should bo ankyloscU. 
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m plaster for six weeks subsequent lo the operation, and thereafter a 
light ‘pexuloid’ splint is worn for one jear In eases of c\er5ion 
deformity at the lup joint, the silk la earned from tho outer surface 
of the great trochanter to ho inserted into the anterior inferior spine 
of tho ileum, tho silk being pulled sufiicicntly taut to correct the 
eversion 

A certain amount of criticism of tho method has centred round tho 
possibility of the silk producing such a degree of irritation that tho 
suture has to be rernoicd Since wo liaao used the method of gclatmo 
preparation there has been no trouble of this nature 

3 Tendodesis or Tendon Fixation This method was first 
practised by Tilanus (1898), and a great deal of work in relation to it has 
been done by Gallie It is practised in relation to paralytic deformities 
of the ankle joint It consists m converting one or more of tho para 
Ij'sed tendons into ligaments Tho desired tendons are exposed, they 
are drawai taut so as to correct tho deformity which exists, and 
are afterwards fastened m the taut position by securing them to tho 
appropriate bone— usually the antenor surface of tho tibia immediately 
above the articular edge Tho tendon is secured in place by sutures of 
kangaroo tendon or silk, which pass through tho undcrljing bone, 
periosteum, or cartilage iUtcr the skin wound is closed, tho foot is 
encased in plaster m tho corrected position for six weeks, after which 
walking 18 allowed 

i Fine Fascial Transplants Strips of fascia lata twisted 
into cords may bo used in the ankle joint and in tho joints of the upper 
extremity to correct a flail deformity The transplants are inserted 
into holes m tho related bony surfaces 

Bone traMplanta have been employed in a somewhat similar way 
The grafts are usually cut from tho outer surface of tho femur and 
great trochanter They arc appropriately shaped, and inserted and 
attached so as to correct the deformity In ankle-joint deformities 
two transplants are usually employed, one on the outer side extending 
from the posterior surface of the tibia behmd the median malleolus 
to be attached to the tubercle of the scaphoid , the other on the anterior 
surface extending from tho front of the fibula to the upper surface of the 
cuboid bone 


II SPASTIC PARALYSIS 

Any influence which exerts a destructive effect upon a point in the 
tract of the upper neurone from its cortical cell to its termination is a 
actor in the production of spastic paralysis Impairment of upper 
neurone tissue destroys its functions of providing tho voluntary in 
tiuences which control and restrain the excitability of the spinal reflexes 
aim, m the muscles which are thusaffected, there is an exiggeration of 
reflexes, a hypertonicity and a spastic contraction which justifies 
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The method is occasionally practised in the shoulder-joint in older 
children. 

2, Silk Fixation. Lange suggested in 1907 that certain paralytic 
deformities, such as dropfoot, might be improved by the insertion of 
silk strands from one bone to another so as to hold the weakened joint 





Fig. 472. — Jones’s Operation for correction of a Talipes calcaneus. 

{Robert Jones.) 

in the corrected position. We have practised this type of operation 
in two classes of case with very encouraging results : — 


(а) In paralytic dropfoot. 

(б) In paralysis of the gluteal muscles when the eversion of the limb 

interferes ivith walking. 

The silk is prepared according to Lange’s technique, being boiled 
in 1 in 1,000 corrosive sublimate for one hour, but after drying it w 
again boiled in a solution of gelatine for thirty minutes Afterwards 
it is stretched and dried and stored in a jar containing formalin 

vapour. . 

In a suitable case of dropfoot the silk is carried from the base ot mo 
fifth metatarsal along the sheath of the peroneus tertius tendon and 
secured to the shaft of the tibia at a suitable level. The foot is encased 
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as the cerebral cases are coacerned, the etiological grouping ^'^hlch 
Sachs suggested is Bufficiesillj embracing 



lie i7i — Spaslio Parah«i9 

T!w chaMrteil tie of % *14*118 *n»rtl8» c* lli^ Wl wtUl JUid land fJie wist ^ 

R«xt<t th« ihvunb tin Ungtn *te eutiuint tX the nuie terpo ]>tulaiig«ai Joint and Sexto 

at tii« ioter t(ui«ngcal JoIoU 

A CaiMcs hAhA haic operated durtny the Jnlra vlcnne Period 
Congcmtal cerebral defects— true Torcnccphaly 
Hicmorrhagcs of lutra utenno origin 
Agenesis corticahs 

B Causes uhdi have, been acgaircd at or after Birth 
Merungeal hcemorrhage 
Intra cerebral hamorrhage 
Embolism 

Thrombosis-— the result of congenital syphilis or marasmus 
Conditions which have resulted from a»y of the foregoing vascular 
lesions, such as cysts, softening 
Atrophy and sclerosis 
Chronic meningitis 
Primary encephalitis 

Many observers have recorded the occurrence of spastic paralysis 
in association with premature birth, and the influence of this factor 
appears to be m relation to the development of tho pyraimdal tract 
It is behev ed that the crossed pyramidal tract at the sev enth month of 
Icetal life has not extended beyond the medulla at tho eighth month 
the projection, of the tract has extended dovm the spinal cord as far 
as the dorsal region In premature children, medullation of the py ra 
midal tract may be delayed and delay is likely to be associated with an 
artcist mthe projection of the fibres. It is apparent, therefore, that wc 
must rccogiuM a wide divergence in tht- causes and degrees of the 
affection 

CZI^ICAL iSATVSEA 

Onset with convulsions is commmv, and, smee a largo proportion of 
the cerebral palsies of early Ufo ate due to lesions affecting the cortex, 
such an onset is to bo exi>cctcd 
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the description of spastic paralysis. In the proper sense of the term, 
there may be no true paralj-sis, but the physical ataxy -n-hich is present 
incapacitates the limb for ordinary functional piurposes, and as a 
matter of fact, in manj' cases, a lo^s of power exists in addition to the 
spasticity. 

The j)h 3 ’sioIogy of tlie disease, if one maj’' use the term, is veiy 
similar to that of the hemiplegia of adults, but modified by the early 
period of life at which the condition has become manif^t. 



Fig. 473. — Spastic Paralysis. 

A spastic monoplegia affecting tie leit 
arm and hand. There is shght involTcment 
of the left face. The lesions are the result 
of a birth hsemonhage 

affected, flaccid muscles existin; 
spastic type. 


DlSTRIBtmO>' OF THE DISEASE. 
The incidence of the disease and 
its effects are variable. A par- 
alysis affecting one side of the 
body is described as a hemiplegia ; 
when the affection is limited to 
the lower extremities it is a para- 
plegia ; if both upper and lower 
extremities are involved, the case 
is one of diplegia ; an affection 
limited to a single extremity is a 
monoplegia. 

According to surgical records 
the hemiplegic distribution is the 
most frequent : statistics indicate 
that about 75 per cent, of cases 
come under this heading. The 
diplegic form comes next in order 
of frequency ; paraplegic forms are 
uncommon, and the monoplegic 
varieties are rare. 

In a special type of the disease 
— that in which spastic paralysis is 
associated with poliomyelitis — the 
distribution of the paralysis is 
peculiarly erratic, individual 
muscles or muscle groups being 
: side by side with those of the 


ETIOLOGY AND PATHOLOGY 
It is apparent that the pathology must be associated ndth the 
etiological influences, and reference is made to this relationship when 
questions of etiology are discussed. The essential feature is a destruc- 
tive lesion of the upper motor neurone. 

In the majority of cases, the site of the lesion is in the cerehnun. 
Cases are occasionally seen in which the lesion appears to be confined 
to the spinal cord — examples of degeneration of the distal portions 
of the pyramidal tract, the result of imperfect development. As far 
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Luees arc flexed, the feet arc iihinlly m -m attitude of cquiiio \aru8, 
but if the child has ualktd for any length of tmio with in uncorrected 
flexion and adduction hip defonioit>, tho feet may acquire an accom 
modation distortion tow arda \ algus or ev cii calcanco \ algus, the result 
of the transference of body weight to a more forward position, the os 
calcis being fixed by the gaatrocnemius The upper extremity, when 
spastic, IS flexed at the elbow, the forearm is iironatcd. the wrist 
flexed, the thumb adducted 
and contracted into the palm, 
and the fingers flexed If a 
particular movement of one 
part of thehmb is attempted, 
it 13 characteristic of the con 
dition that all the muscles of 
that extremity pass into a 
spastic contracted state 

In a case of any seventj, 
the tendon reflexes are exag- 
gerated — a clonus reaction 
may be ehcited and the 
Babmski and Oppenheim s 
signs are present 

A certain proportion of 
cases show athetoid move 
menta of the affected ex- 
tremities — purposeless 
irregular, arrhythmical move 
ments This symptom is one 
of consequence from the point 
of view of prognosis 

Mental Symptoms 
Some degree of mental dis- 
order 13 apparent in the 
majority of cases The de- 
rangement vanes from com 
plete idiocy to a degree of 
instabihty which is only 
apparent at times o£ unusual -Sps^io Heanpleg.a aBecting 

stress It may be said that loft Face Ann and Leg 

two factors control the degree 

of mental derangement (1) the extentof the lesion, and (2) the nature 
of the lesion 

So far as the former of these is concerned, widespread bilateral 
lesions are the most unfavourable , hence the frequency with which 
severe mental disturbance is assocaated with a diplegic paralysis In 
connection with the type of lesion congemtal causes, and particu- 
larly proencepbaly, are the most serious A paralysis resulting from 



Fia 477 — Spastic Hemiplegia afiecting 
loft Face Arm and Leg 


972 


SURGERY OF CHILDHOOD 



Fio. 175, — Sposstic Tulipes equinus of tJio 
right Foot. 


Motor Evidences. 
Muscular rigidity is the 
cardinal symptom of the 
disease. If the influence 
responsible for the par- 
alysis has been a pre-natal 
one, weakness may be evi- 
dent soon after birth. The 
child has difliculty in sit- 
ting erect, and when held 
in the erect attitude, the 
lower limbs may be pressed 
against each other while 
the feet are extended. The 
affected limbs have a char- 
acteristic which is best ex- 
pressed as ‘ stiffness.’ The 
extended joints appear to 
resist an attempt at 
flexion, and, as pressure is 
continued, the flexion atti- 
tude is assumed gradually. 


'rUcto is also some degree o£ cavus deformity. 

It is Avhen the child begins to Avalk 
or Avhen an attempt is made to use 
the limbs in some ‘ intention ’ move- 
ment that the characteristic features 
of the disorder become most apparent. 
The date at which these various ‘ in- 
tention ’ movements are attempted 
is later than normal. Walking, for 
example, is delayed considerably be- 
yond the date at Avhich it should 
begin, and, when the movement is 
carried out it is performed in a 
characteristic ataxic inco-ordinated 
fashion. The movement reminds one 
of the stiff marionette-like perform- 
ance of a mechanical figure. 

As age advances, the affected limb 
or limbs undergo characteristic defor- 
mities, determined by the relative 
strength of the opposing groups of 
muscles. The hips are flexed, ad- 
ducted, and rotated imvards, the 



Fig. 476 — Spastic Paralysis. 

An e'vample of double spastic tnlipM 
equinus The limbs are adducted and 
tlio knees slightly flexed In the lelt 
foot the child walks on the under-sia- 
face of the great toe and the head or 
the first metatarsal bone 
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raaj le di/Ticult, but llio tn?atmeiit i3 binular m both tjpcs, though tho 
prognosis m Ibo spinal \anctj is kss hopciul 

pi}oaj!*osjs 

It 13 an undoubted fact that the duration of life is materially short 
ened in the majority of cases of spastic jiaralysis Peterson cstiiiiated 
that the subjects of paraplegia or of diplegia usually dio before tho 
twentieth year, and that few who aro hemiplegic reach tho ago of 



Flo 478 — SpasUe diplegia (Littlos disease) {Boy 9 jears old) 

The physical appearances and gail of a tesere example of spastic diplegia 

forty While recogmzing that Peterson’s estimates apply to the severe 
types of tho disease, the general fact remains that the a\erage life 
span 13 shortened in almost every r-acp 

The prospects of recovery arc uuportant from the surgeon s point 
01 \ lew Even m tlio absence of treatment, the hemiplegic will be able 
judgment are exercised m the treatment, so 
will the results improve The disease usually undergoes a considerable 
degree of spontaneous recoveiy 
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cncephalithSLs almost invariably complicated hysome degree of mental 
disturbance. 

Trophic and Sensory Changes. As far as can be ascertained, 
changes are absent except in the so-ealled ’ mixed ’ cases in 
which a spinal lesion accompanies the cerebral change. The chief 
^ophic disturbance is retardation in growth of the paralysed member. 
Ibe paralysed limb grows, but at a slower rate than the healthy 
ex emities, and the earlier the onset of the palsy the greater is the 
disproportion. 

. . groT^dh of the entire organism may be interfered with, the 
injury to the brain appearing to stunt development and prevent the 
patient attaining his normal stature. 

Special Signs. Epilepsy is a feature in many cases ; it is most 
frequent in the hemiplegic type. 

A defective development of articulate speech is often noticeable, 
children who have learned to talk aphasia may accompany the 

Hemanopsia has been noted as a rare development by Ereud, 

ensc en, andSta^. Rhysieal defects or stigmata of degeneration may 
ecome apparent in long-standing cases. Such cranial deformities as 
asymmetry of face and skull, imcrocephalus, leptocephalus, arid ‘ cran- 
lum prognaceum ’ have been described. Pisher has caUed attention 
to the flatteimg of the skull often observed on the side opposite the 
paralysis in infantile spastic hemiplegia. 

DIAGNOSIS 

■ji^ ^ established case it is unlikely that an error in diagnosis 
^ be made ; the spastic hypertonic condition of the muscles is not 
simulated by any other disease. - 

Caoes of hydrocephalus and of cerebral tumour may develop spastic- 
^ muscular groups, and, while the physiological pathology 

^ch pr^uces the muscular change is similar to that which occurs in 
trim cerebral palsies, the progress of the cases in other respects is 
suinciently distinctive. 

The p^lysis which accompanies certain eases of Potts’ disease is 
distmgiushed by the evidences of the spinal lesion. 

Her^tary ataxia or Priedrich’s disease is an ataxic paraplegia 
^used by sclerosis of the posterior and lateral columns of the q)ine, 
but the disease is a progressive one, beginning with weakness and inco- 
ordination of the legs, later associated with similar changes in the 
upper extremities, and ultimately with affections of speech. ' In 
Priedrieh’s disease there is no real hypertonieity of the muscle. 

Infantile paralysis m distin^hed by the flaccid condition of the 
affected ruusclea, but in the mixed eases, where a cerebral affection 
accompanies the spinal lesion, diEeulty may arise. 

Spastic spinal paralysis (Spiller’s disease) results in a spastic para- 
plegia similar to that observed in the cerebral type, and the distinetion 
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niaj 1»; diflicull. Iiut tlie IrcatiiKiit u Mniihr m both tjiM, Ihoueh tlio 
prognosis m tho spun! lanotj u has hopilul 
PJtOO\O^J£t 

It rs an nndoubtcl fact that Ihc duBtion of We « 

enedmthcinajontj ol oases of spastic iiaral} sis 

ISSthe submit, of ,araplcE.a or of ^ "c of 

twentieth jear, and that few who are hcmipcg 


Fjo 478 — Spaitic dipUgia (Littles disease) (Boy 9 jcars olil) 

Tb» pli>ilcal»rp«»r»ncct sod jait ot » ieTeie exsinile ol *p»stlc dlpl<ci» 

forty ^Vhlle recognmng that Peterson s estimates apply to the severe 
types of the disease, the general fact remains that the average life 
span 13 shortened in almost every case 

The prospects of recoverj are important from the surgeon s point 
of view Even m the absence of treatment, the hemiplegic will be able 
to walk, and as care and judgment are exercised in the treatment, so 
will the results improve The d^ease usually undergoes a considerable 
degree of spontaneous recovery 
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In bilateral palsies the prognosis as regards walking must remain 
unfavourable, though recent advances in treatment promise improve- 
ment. 

The degree of mental involvement influences the prognosis, for it 
is natural that the less the intelligent response from the individual, 
the less successful will treatment prove. 

Epilepsy is an ominous feature, and its appearance inevitably 
increases the gravity of the prognosis. 

TREATMENT 

Early Operative Treatment 

It is a reasonable proposition that, if the exciting cause is such 
an accessible condition as a meningeal birth haemorrhage, an attempt 



Fig. 479 — Spastic Paralysis. 

Girl 10 years old, suffering from severe spastic diplegia (Little’s disease) iTlie deformities 
the Illustration shows proved to he most difficult to correct Adaptive shortening of various s 
tures had taken place In the affected joints 


should be made to remove the harmful influence before it has time to 
effect destruction. It is an argument on this basis which has led to 
the cerebral decompression operation as the first possible fine of treat- 
ment in spastic paralysis. If a newly-born child after a d^cult 
birth shows signs of persistent asphyxia and cyanosis, accompanied by 
fits, the fikehhood is that a meningeal or cortical hfemorrhage has 
occurred, and if this is in any way extensive a spastic paralysis will 
almost certainly result. If, from the cranial condition and neuro- 
logical signs, there is sufficient evidence to localize the site of the dis- 
order it is justifiable to expose the affected area, to remove the clot 
and to arrest the bleeding. The literature contains accounts of many 
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operations of this cliaractcr, and m (he o 2 >iiiion of certain ob-^encra, 
the results lia\o been encouraging Wo Inxo jirictiscd Iho method 
on several occasions , mo ha\o (iKcn tho opiiortiiiiity o! lonoMing nj> 
the hfo histoiy of those cases winch 8iir\i\ct!, but wo have been dis 
appointed, for in our cxpeneiicc, it least, tho cxiXHlient has never 
succeeded m preventing spastic paralysis, but in borao cases, at least, 
has quite evidently intensified and extended tho rtsulting disorder 

CoNSi.ftVATi\c Thevtmpm! 

If conservative treatment is to jicid its best results, tlicclnucian 
must keep constant!) in view Ih® physiological error which is rtspon 
Bible for the muscular condition Tlicro is no paralysis m tho true 



sense of the term — rather there is an uncontrolled activity w-hich is 
apparent m the hypertomcity of the muscle Recent work, and par 
ticularly that of Hunter, has suggested that the function of tone may 
be hmited to certam fibrils innervated by non meduUated nen es 
suppbed with speciabzed types of nerviy endings, possibly sympathetic 
in ongm and, though our toowlcdge on these points is not yet suffi 
ciently confirmed to infiuence our plan of treatment, the fact remains 
that uncontrolled hypertomcity is the distmctivo feature of spastic 
muscle The practical bearing of tins is most important m relation 
to treatment, for it is apparent that any measures which will imtate 
the muscle and increase its tone are necessarily harmful , therefore 
We are careful to avoid such stnnulatmg measures as massage, electn 
cal treatment mlemidentstretchmgol affected muscles, and improper 
exercises of any kind 

The prmciples which we follow in the conservative treatment of 
a characteristic case embrace the following pomta — 

(1) The prevention of deformity by the conhnmus stretching of the 

affected muscles 

(2) The education of healthy muscles to oppose the abnormal con* 

traction of affected groups 


3r 
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(3) The education of the patient in the exercise of intentional indivi- 

dual movements. 

(4) The encouragement of the practice of rhythmic movement and 

of balance. 

(1) The Prevention of Deformity. As soon as a spastic con- 
dition of the muscles becomes apparent, arrangements should be made 
for a splint to be applied which will oppose the over-contraction of the 
affected muscles. A double benefit arises from this provision— the 
constant stretching diminishes the hypertonicity of the affected muscle, 
while the mechanical influence of the sphnt prevents the acquisition 
of deformity. If the spasticity is neither marked nor actively pro- 
gressive, the splmt need only be worn at night, but in more fully estab- 



Fig. 481. — Spastic Paralysis. An example of the equino cavus deformity. 

fished cases it should be worn continually except when it is removed 
for exercises. 

(2) The Education of Healthy Muscle. The deformity and 
inco-ordinated ataxic movements of a case of spastic paralysis are 
partly the result of the disappearance of a proper muscular balance. 
Certain groups of muscles are in such a condition of hyperactivity that 
the influence of healthy balance is lost to aU intents and puiposes. It 
is therefore an important aim in treatment so to develop the minus 
group that they are able to compete on more favourable terms with 
their plus opponents. By judiciously planned exercmes this aim w 
secured, and, as improvement develops, the function of the part is 
benefited. 

(3) Intentional Individual Movements. It is one of the most 
characteristic features of a spastic limb that, when even a minor move- 
ment is attempted, the complete musculature of the part tends to pass 
into spasm. If sufiBcient educative care is exercised, and the child is 
old enough and intelligent enough to grasp the principle of the scheme, 
he can be taught to practise single movements which demand the 
function of a single muscle or muscle group. While the intentional 
movement is being made, the child is instructed to attempt inhibition 
of any associated action of other muscles. Treatment on this basis 
begins with the coarser movements such as flexion of the elbow or 
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abduction of the shoulder, and it w only wlicn tliCbC grosser mo\ ements 
have been performed satisfactorily that tlio finer co ordmated mo\ e 
ments of the hands and fingers are permitted If this scheme of treat 
ment 13 assiduously and conscientiously camod out, good results u ill 
certamly follow 

(4) The Education in Rhythm and m Balance The child is 
encouraged to practise rhythmic movements of the afiected part If 
these are carried out to music, tht.y become more of a pastime than a 
duty In lou er hmb affections, dancing serrts the same purpose, and 
its practice should bo encouraged under careful supervision 

The mamttnance of balance is one of the first necessities if a good 
result IS to he ohtamed, and manj patients experience great difficulty in 
this respect Special gymnastic exercises are arranged, the child being 
instructed to walk with the liead erect and not to look at the ground 
The talking should bo carried out slowly and deliberately with the 
legs apart and the toes turned out The patient should be cncoui 
aged to learn to stand on one foot In many cases the child is taught 
to walk between parallel ban or ropes, upon which ho can place bis 
hands, and thus maintain his balance Walking chairs ire also u&eful 

The practice of teaching a child to walk by pushing a chair m front 
of him 18 to be deprecated, because he acquires the habit of walking 
in a bent position, an attitude which further interfens with the mam 
tenance of balance 

General Lines of Treatment Careful general treatment is 
demanded in ever} case An open air life, abundance of healthy 
exercise a sufficiency of nourishing food, and freedom from strain 
of mj kind, phjsical or mental, are the chief necessities 

Operative Teeatmeut 

In many cases there is a considerable field for treatment by opera 
tion It may be that conservative measures have failed to produce 
much result, or hav e already yielded the maximum of benefit or that a 
persistent deformity is mtorfenngwith further improvement, or that the 
reinforcement of the weaker muscular groups offers promising pus'll 
bihties, or that there is a prospect of correcting by operative measures 
the central nervous error whicli is responsible for the spasticity 
There 13 therefore a wide range of operative possibihties, and, for con 
V emence of descnption it lias become usual to div ide the operative 
measures into — 

A Operations on muscles and tendons 

B Operations on the nervous system comprising cerebrum, spinal 
cord, and peripheral nerves 

While it IS true that there is a wide scope for opeiative interference, 
we have to be careful to choose smtable types of cases For example, 
the child should be over five years of age before operation is attempted. 
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unless it be a procedure intended to relieve an urgent deformity. 
Similarly, if there is much coincident mental disturbance, it is imfldse 
to attempt an operation which demands much subsequent education. 
But, with these exceptions, the choice of operative interference is so 
wide that some degree of post-operative improvement may be looked 
for in the majority of cases. 

A. Operation on Muscles and Tendons 

Tenotomy, Tendon Lengthening and Myotomy. 

These operations are generally designed to ensure correction of a 
deformity. 

Haphazard division of a shortened tendon is to be condemned: 
it is particularly unfortunate if attempted at the ankle joint in dealing 



Fia. 482. — Spastic Paralysis. 

Au e\.ample of neglected spastic diplegia in a girl 11 jears old The hip joints are flexed and 
adducted, the knees acutely bent, and the feet in an cquinus attitude 


With a shortened tendo Achilles. Tendon lengthening by any of the 
recognized methods is the operation of choice in cases of spastic ankle- 
joint deformity. 

Tenotomy may be practised in severe examples of knee flexion, 
the biceps being left entire. The operator will do weU to remember, 
however, that, if knee flexion has been accompanied by an equmus 
ankle deformity, the relief of the contracted tendo Achilles may result 
in considerable improvement of the knee condition. 

The operation of myotomy is practised for deformities in relation 
to the hip joint. Adduction deformity is relieved by division of the 
adductor group. Flexion deformity, often accompanied by internal 
rotation, is corrected by detachment of the muscular origin of the 


the paralyses of childhood yai 

gluteus medius and tensor fascia) femom from tlio outer surface of 

the ibac boue , 

In all operations of this class, soma typo of oorrcctivo appliance 
must be nsed m order to retain tho part m tho corrected position and 
to allay the pamful muscular spasm tv hush othenv iso develops Piaster 
of Pans IS most suitable for tho region of the aokle jomt, tvbiie m 
the case of tho knee and hip joint Bomo tjpo of adjustable splint, is 
preferable 

Muscle and Tendon Trans^antation 

If a spastic muscle by reason of its persistent contraction, is pro 



Fio 483 — Double LxlensiOii 


duemg a deformitj of the part it is apparent that the muscle in- 
faertiou may be transplanted to a iww attachment so that its lijper 
tonic inQucnce is exerted as a means of correction of the deformity 
The pnnciplc is put into u&e m many cases of spastic deformities 
Ankle-joint deformitwa arc unsuitable for this tj po of operation 
but at the knee a spastic biceps ma> transplanted into the patella 
for conection of a flexed knee At the bip, no muscle or tendon trana 
plantition ha^ been attempted successfully 

U \5 in the upper cxtronity that transplantation operations find 
their greatest sphere of usefulness At the shoulder jomt. when there 
13 considerable mtcmal rotation of the humerus, transplaniation of tho 
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subscapularis combined with division of the pectoral tendons may yield 
a good result. In the forearm, persistent pronation is corrected by 
transplantation of the pronator radii teres together with the flexor 
carpi radialis into the posterior surface of the radius (Tubby), or the 
pronator is transplanted into the extensor carpi radialis longior and 
brevior tendons (Jones). The latter operation has the advantage of 
not only correcting the exaggerated pronation, but of reinforcing the 
weakened extensors of the wrist. 

The deformity of wrist flexion with hyperextension of the fingers 
at the metacarpo-phalangeal joint, ulnar adduction of the hand, and 
adduction of the thumb is improved by transplanting the tendon of the 
extensor carpo ulnaris into the three extensor tendons acting on the 
thumb (Jones and Lovett). 

Severe palmar flexion deformity is improved by transplantation 
of the pronator radii teres into the tendons of the extensor carpi 
radialis longior and brevior, and the implantation of the flexor carpi 
ulnaris tendon into the extensor carpi ulnaris (Jones and Lovatt). 

The after-treatment of cases of this description is similar to that 
described in connection with tendon transplantation for infantile 
paralysis. 


B. Operations on the Nervous System 

1 The Induction of a temporary Paralysis of the Spastic Groups 
by Nerve Crushing or by Alcohol Infiltration. 

If a temporary paralysis extending over three or four months can 
be guaranteed in the spastic groups, an opportunity is afforded of so 
developing the opposing and hitherto weaker groups that, when recov- 
ery of power returns, the muscular balance is more efficiently adjusted. 
Such a temporary paralysis is secured by infiltration of the nerves 
with alcohol or by crushing of the nerve with blunt forceps ; the latter 
method is to be preferred, as it affords a longer period of paralysis. 

It is only in certain localities that the manoeuvre is possible the 
obturator nerve at its exit from the pelvis, the branches of the internal 
popliteal supplying the soleus and gastrocnemius muscles, the anterior 
tibial nerve, and the hamstring branches of the sciatic nerve. Com- 
plete paralysis, both motor and sensory, follows interference with the 
nerve. 

2. Weakening the Power of Spastic Muscles by the Division or 
Crushing of the Motor Fibres to Individual Muscles or Muscle Groups 
{Staffers operation). 

Motor fibres to individual muscles leave the main trunk at different 
points, the positions of which are more or less constant. In Stoffel s 
operation the motor branches are exposed, identified by an electric 
needle, and resected. An immediate relief of spasm results, and, 
thereafter, exercises to develop the hitherto weaker muscles are begun 
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uhile deformitiea are corrected and the parts retained m the corrected 
position 

3 J?McctiO» o/ the Posterior Xene Hoots [Focrslers operation) 
The purpose of this operation la to check tho ailcrent impulses 

from the periphery that excite muscular acti\ ity and thus to enauro 
better co ordiaatcd control of tho part Tho operation consista m 
lammectomj and division of the posterior nen c toots, dorsal to the 
ganglia 

In spastic paraplegia the nenes concerned are tho four loiier 
lumbar and the two upper sacral — all ttie roots aro diiidetl with the 
exception of the first and thml lumbar nerves these being concerned 
in the bupply of the anterior thigh groups, winch it is important to 
conserve In the upper extremity, tho four lower cervical and tho 
first dorsal aro tho nencs miohcd 

It la apparent that tho operation is necessarily a very severe one, 
and whiiegoodresultshavobcen reported the tendency is to abandon 
it for the less senoua peripheral types of operation 

4 Sympaihetic Jiamiscclion {Boi/Ie a»tl Hunters operation) 
Echcving that tho ngidity of spastic muscle iB an exaggerated 

manifestation of tho ‘ plastic ’ change first desenbed by Shemngton 
in tho penpheral muscles of decerebrate animals and being convinced 
that tho ‘ plastic ' or tome function is pecubar to certain musclo 
fibnls supplied by non meduUated syrapathctic nerves Rojlo and 
Hunter Iwve employed the operation of sympathetic ramisection m 
the treatment of spastic extreroities The operation iS a highly techni 
cal one, and the results available arc not yet sufficiently numerous to 
speak with confidence of the results 

In an affection of the lower limbs, tfic lumbar sympathetic is exposed 
by an incision which extends from the last nb to the crest of tho ilmm 
and thence forwards to the antenor superior spine of the ileum The 
sympathetic cord is idtunately exposed and ramisection byavulbion 
15 performed on tho tami conimuiiicaotes of tho second, third, and 
fourth lumbar nerves , thereafter tho mam ganghonated cord is 
divided at a level corresixinding in position to the fourth lumbar nerv e 
Ey this means there » no serious mtcrfcrwioc with the sympathetic 
supply to the abdominal viscera 

In paraly sis of the upper extremity , the field of operation is reached 
through an incision extending from the clavicular insertion of the 
stemo mastoid backwards and upwards across the posterior triangle 
The ranu commumcantea of the fifth, sixth, seventh and eighth 
cervical and first dorsal nerves are avulscd, tho mam sympathetic 
trunk IS not interfered with 

It IS claimed that immediate improvement follows the operation, 
but tho authors insist on careful post-operative ©iucative measures 
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5. Cerebral Decompression. 

In 1913 Sharpe reported a series of 236 cases of spastic paralysis 
which he had treated by cerebral decompression on the basis that 
lumbar puncture and ophthalmoscopic examination showed evidence of 



Fig. 484. — Intra-utormo Amputation of left Forearm (Boy 9 years) 
A vestigial phalanx Is atUehed to the stump. 


increased intra-cranial pressure. In all but thirteen cases improve- 
ment was noted. It is suggestive, however, that Sharpe advised tendon 
lengthening and muscular re-education as part of the post- operative 
treatment, and the view at present held is that no real benefit follows 
the operation of cerebral decompression. 





CHAPTER XXXVIII 


THK SURGERY OF THE UPPER EXTREMITY 

CONGENITAL MALFORMATIONS OF THE ARM AND 
HAND 

the DEVEL0PME\T op the upper EXTRBMIT): 

Tho first appearance of the cxtremitKS is m the shape of small 
rounded buds spnnguig from the lateral aspect of tho trunk at tho 
junction of its dorsal and sentral aspects The buds are first ^ isiblo 
at the end of the third week, and as they grow they becomo flattened 
so as to present surficca which lie parallel to the vertical antcro posterior 
plane of the trunk At the end of the fifth w eck a constriction appears 
which corresponds to tho position of tho nrist joints, and diMdes 
the onginal projections into hand and arm plates 

At the circumference of tho hand plate, a thickened border (tho 
digital pad) makes its appearance, and from this pad a senes of pro 
jections develop into tho thumb and fingers 

Diflerentiation of the me&oblast within the hmb buds results in the 
formation of the various osseous and articular structures 

As the limb elongates angulation appears by tho formation of 
joints between the four mam dements of it, at the shoulder or hip 
elbow or knee, wrist or ankle Tho first and third of these open 
outwards, the second opens inwards Flexion or torsion of the hmb 
now ensues, and it is a distinction of the process as it affects the 
two hmbs which leads to the differentiation of fore hmb and hind 
limb Each limh is twisted through two thirds of a circle , a back 
ward flexion in the case of the fore limb so that the elbow is directed 
towards the tail end of the body, and a forward flexion of the hind 
limb so that the knee is directed forwards 

A further secondary change occurs in the fore limb, for the fore 
arm and hand are subjected to a form of rotation (pronation) by w hich 
the radius is made to overlap the ulna 

Gegenbauer beheves that the development of the extremities is 
arranged on the plan of the pnmitiTe fin, as a stem and four independ 
tnt rays 
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Congenital Absence of Extremities 

Congenital Absence of Extremities — Congenital Amputation — 

Constricting Bands 

The malforruations which arise from congenital absence of tlie 
extremities may be grouped into one or other of the following divi- 
sions — ^Ectromely, Hemimely, and Phocomely. These terms demand 
a word of explanation. 

Ectromely refers to the complete absence of one or more extremities. 
The deformity is usually bilateral in its distribution. 

Hemimely is descriptive of the congenital absence of the distal 
segment of an extremity — the limb terminating in a stump which may 
be surmoimted by an imperfectly developed digit. 

Pliocomdy is an exceedingly rare deformity in which the proximal 



Fia. 485. — Constnction Bands on Fingei’s, tlie result of araiiiotio bands. 

segments of the limb are absent, and the hand (or foot) is dhectly 
attached to the trunk. This error is usually bilateral. 

The practical importance of such deformities as ectromely and 
hemimely is the relationship which they bear to the cases of so-called 
intra-uterine amputation. The absence of an extremity in whole or 
m part may be an evidence of arrested development, or it may pro- 
ceed from intra-uterine amputation. It is said that a distinction 
may be drawn by observing the appearance of the stump, the existence 
of a terminal digit indicating a primary aiTest of development. 

Spontaneous intra-uterine amputations, impl3dng no primary defect 
of the germ ceU must be grouped as examples of seeondary congenital 
deformities. The influences producing the error are such as constric- 
tion by the umbilical cord, presence of amniotic bands, scar formation 
following skin hifection, gangrene of the limb following fracture, or 
thrombosis. 

Incomplete examples of the error are met with in those cases m 
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which there is a deep circular constriction around tho extremity , the 
result e\idently of an ammotic band Swclhng o! tho distal parts 
usually accompames tho deeper degrees of limb constriction 

TrE'xtmbnt If tho cttremity is partly or entirely absent, treat- 
ment resolves itself into tho fitting of a useful prosthetic apparatus 
Constnetmg bands require a plastic operation The sulcus is excised 



Fic 486 — S>'ndacty|isii) ami Congeaital Coostnclion 
{Uaby 8 moallis <M) 


as far as the subcutaneous tissue by circular incisions above and 
below tho groove, the edges are afterwards united 


ANOMALIES OF THE BONES 
Congenital Malformations of the Clavicle 
Development Tho centre for this bone evident in the sixth 
week, precedes all others, and the fact that it develops m mdifierent 
tissue before any trace of the bone outUno is to be seen has given rise 
to the view that the bone is developed m membrane A cartilagmous 
outline appcarswhich is soon mvolved m the ossifying process, about 
the seventeenth year a centre is formed m the sternal epiphjsis and 
the cpiphjsis joins the shaft about the eighteenth or nmeteeth jear 
Bifid Clavicle This is a rare congcmtal error of which we have 
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seen a soKtary example. The malformation gave rise to an irregularity 
in the bony outline, but the condition has no practical significance or 
importance. 

Congenital Absence of the Clavicles. A number of cases of 
defective formation of the clavicle on one or both sides are recorded. 
In most instances, a portion of the sternal extremity is present. The 
defect appears to cause but slight inconvenience. 

The rare hereditary abnormality kno%vn as cleido-cranial-dysoslosis 
is associated with imperfect formation of one or both clavicles. The 
characteristic clinical features of these cases are {a) an exaggerated 
development of the transverse diameter of the skull, (6) delayed ossifi- 
cation of the cranium, and (c) more or less extensive aplasia of the 
clavicles (Thomson). 

There are varying degrees of structural change in the clavicles, 
one or both bones may be entirely absent, in most cases the sternal 
ends are present, sometimes the central part only is absent. 

Owing to the clavicular defect, an abnormal range of movement is 
possible at the shoulder girdle. Short stature and static errors of the 
skeleton often accompany the deformity. 

The absence of the clavicles in the arrangement of the shoulder 
girdle permits a remarkable freedom of movement in this region, so 
that an individual may be able to approximate the points of opposite 
shoulders, yet the peculiarity has apparently no very serious effect 
upon the subsequent weight-bearing and strength of the parts. 

Congenital Elevation of the Scapula 

Congenital High Scapula — Sprengel’s Shoulder. About the 
fifth week of development, the scapula becomes differentiated in the 
mass of mesoblastio tissue which lies opposite the fourth, fifth, sixth, 
and seventh cervical vertebrae. Towards the end of the ninth week it 
begins to descend to an upper thoracic level, and by the third month 
it has reached its ultimate position, its upper border being on a level 
with the second dorsal spine. If, for reasons to be discussed, the 
descent of the bone is prevented, the condition is described as a con- 
genital elevation of the scapula — iSprengel’s shoulder, or congenital high 
scapula (Greig). 

Varieties. Greig suggests that cases of congenital high scapula 
may be divided into — 

1. Those which are isolated or uncomplicated (scapula alta vera). 

2. Those in which an abnormal omo- vertebral attachment is present. 

3. Those associated with adjacent abnormalities in the cervico-dorsal 

spine or in the ribs. 

4. Those in which the mutual symmetry of the scapulai is not interfered 

with, but the difference in level is dependent upon some more 
or less remote congemtal defect, such as congenital scoliosis of 
the dorsal spine or low lumbar asymmetry. 
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Pathology In addition to the abnormally high position, the 
bone 18 altered in its axis outline and size Tlio tlc% ation is usually 
accompamed by rotation so that llio louer angle is brought nearer 
to the spme , the bone la shortened so that the transverse diameter 
approaches or exceeds the ^crtlCal,tho upper bordens bent foruardsso 
that it may project m the supra cla> icular region, the sub'scapular angle 
13 increased, and the coracoid process is usually shortened and deformed 
If an omo>ertebral connection exists, it takes the form of a 



Fia -IS? — Ctmgcnifal high ShouMer 
tSpren^els shoulder) 

An exMnile of thedefomut} in a boj 7 3 tars old 


bony, cartilagmousor fibrous band extendmg from the superior median 
angle or upper third of the vertebral border of the scapula to the 
transverse process of one of the lower three cervical vertehrie If the 
connection is an osseous one, it exists as a triangular-shaped bone 
with the base at the scapula and muted to the related parts at one or 
both ends by cartilage or bony union In certam cases, a spme bto 
process of bone projects upwards and medially from the supenor 
angle of the scapula without estabhshmg contact with the spme 
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Associatod malformations of other parts may affect the spine or 
the ribs. 

In the spine, absence of dift’erentiation of the vertebrae resulting 
in brevi-collis may occur ; in the ribs there may be congenital absence 
of ribs or fusing of individual bones. 

The association of cervical ribs with congenital high scapula has 
been described ; the association has been well explained by Greig, and 

we quote his words. After 
an account of the phylo- 
genetic and ontogenetic 
aspects of the question, he 
says : — 

‘ Congenital high scapula 
is not situated high in the 
neck because, of the presence 
of cervical ribs, but the cer- 
vical ribs have developed 
because, the scapula not 
having descended to the 
thorax, the usual obliquity 
or strain has not been put 
upon other structures — not- 
ably on the nerves of the 
brachial plexus.’ 

Etiology. Sprengel be- 
lieved that intra-uterme 
pressure was responsible for 
the deformity, but this view 
is not generally accepted. 
Whatever the cause may be, 
it must be exerted at a com- 
paratively early period in 
development, certainly be- 
fore the fourth month. In 
the uncomplicated variety 
of the deformity, a congen- 
ital neuro-muscular error is 
probably the responsible factor. It is most Ukely a functional disability, 
as no structural change has been discovered in the muscular tissue. 

In cases in which an omo- vertebral connection exists, it is natural 
to assume that this structure has been the fixing agent — the omo- 
vertebral band resulting from an imperfect differentiation of the supra- 
scapular mesoblast and the conversion of this tissue into cartilage, 
bone, or fibrous tissue. When the high scapula is associated witli 
congenital errors of the spine or ribs, there are many who consider the 
spinal or costal error the primary lesion, and the malposition of the 
scapula the secondary one. 



Fig. 488. — Congenital high Scapula (Boy 
10 years old) 

Appearance of tlie deformity from the front. 
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Clinic\l Features The tlc\'ition of the bcapiila is apparent, 
there IS a raising of the bliouldcr on the ‘ifftclcd side, and the rotation 
of tho limb is interfered with 

WrjuccL IS an accoinpaminent of the disorder in about 10 per cent 
of cases Some degree of scoliosis accompanies e\ cry unilateral case 
The deformitj is bilateral in a small proportion of eases 

Duonosis The physical signs and X ray appearances of a typical 
case are characteristic Congenital high scapula may bo simulated bj 
other conditions Tuberculous disease of tlie cerv ico dorsal spme ith 
much destruction of thc\ertcbKe maj result inanacfjuiredbrevicolhs 



rio 489 —Congenital high Scapula (Sprcngels shoulijcr) (Girl lOj jears oKI) 
A conger ital high ecafiiU o( (he tiglit tide The mterfmoce with tull fixation of ihearni 
a lUiutmed 

which at first sight suggests a bilateral congenital elevation of the 
scapulse 

It la obvioua that a high scapula may be acquired, as in extreme 
degrees of dorsal scoliosis Trevor has described an example of hj steri 
cal elevation of the scapula Mhich closely simulated the congenital 
type 

Prognosis An early case is probably iinpro\ ed bj exercises but 
m the absence of operation no marked improvement is likely Tlie 
wage earmng capacity of the individual is unlikely to be interfered with 

TEEATiiEiT Early cases should have the benefit of exercise 
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treatment, and in several instances we have noted that improvement 
has followed. 

If operation is decided on, it should be undertaken in early infancy 
before the soft tissues have become accommodated. 

In uncomplicated 
cases, operation implies 
the exposure of the 
upper border of the 
scapula, the detachment 
of the related muscles 
and the removal of the 
distorted upper border 
of the bone. The 
scapula is thereafter 
forced downwards into 
its natural position, 
and secured there by 
suturing the upper 
scapular edge to an 
underlying rib. 

It is doubtful, how- 
ever, if operation affords 
any real benefit in 
uncomplicated cases, as 
the amount of scar tis- 
sue which results is apt 
to interfere with subse- 
quent movements of 
the bone. Brachial par- 
alysis of a temporary 
character is apt to fol- 
low operation. 

In cases which pos- 
sess an omo-vertebral 
connection, the fibro- 
osseous band should 
always be removed. 

No operative inter- 
ference is indicated in 
cases associated with 
congemtal errors of the 
spine or ribs. 



Fio. 490 — Congenital Ulnar Club Hand. 

Tlie result of congenital absence of the lower ends of the 
ulnui There la also a double congenital talipes and con- 
genital absence of the patella; 


Congenital Defects of the Humerus 

Independent defects of this type have not been recorded. Tliere 
is of course, congenital absence of the bone, in whole or in part, m 
those cases in which the upper extremity is absent. 
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Congenital Defects of the Radius 
Anomalies of this type are occasionally met with , total absence 
of the bone is rare The degree of the defect \ anes in extent — only 
a small segment of the upper cud may exist, or the bone maj be com 
plete except at its distal extremity , in rare cases the middle third of 
the shaft 13 absent IVliatexer the extent of the error, a permanent 
congeiutal deviation of the hand invariably co exists The error is 
usually unilateral 

Congenital Defects of the Ulna 
This IS a much rarer event than a similar condition m the radius 
Kinnell has reported a senes of cases, thirteen m number Any part 
of the ulna ma> be 
absent and an associ- 
ated ulnar club band 
13 usuallj present 

Club Hand 
_ The term club 
hand is used to de 
senbo a permanent 
deviation of the hand 
in relation to the 
foreaim According 
to the type of the 
deviation we speak 
of club liand as 
being radial, ulnar, 
palmar, or dorsal, 
or any ob\ lous com 
bmation of these 
terms 

The condition of tho bones of tlie forearm vanes lu different types 
of the deformitj — the usual event is to find the distal end of the radius 
or ulna absent, hut, in other cases, the bones of the forearm may be 
normal or show an exaggerated degree of curvature 

Etiology The origin of the error is a matter of conjecture 
Roberts has desenbed tuo cases of radial club hand ui which at birth 
the affected hand was tucked mto the axilla As he expressed it 
‘ We had v cry httle doubt that the faulty position of the hand « as tlie 
direct cause of the developmental error ’ 

Patholoq\ In addition to tho deviation of the hand, the digit 
on the side towards which the hand is deviated is often absent — the 
thumb m radial club hand, the httle finger in uhiar club hand The 
carpal bones on the side of the deformity are usually absent or abnormal 
m outline, and the musculature of the part is deranged, particularly 
in those cases in which a digit is absent 



Fia 49l — Club Hand with congenital absence 
of the Radius (Bab> 4 months) 
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Fig. 492 — Congenital Club Hand with congenital absence of Kadius (Baby 

14 years old). 

The loft hand has boon operated ou, the right hand Is In Its oilglnal condition 

usefulness in the functional powers of the arm. The whole develop- 
ment of the arm is retarded, 
and of course the appear- 
ance is most unsightly. 

In certain cases there is 
an associated error in the 
development of the pectoral 
muscles, and McGuire has 
alluded to the frequency 
with which congenital heart 
lesions accompany the 
brachial error. 

Tbeatment. If the case 
comes under the surgeon’s 
care at an early stage, a 
considerable degree of im- 
provement may be secured 
by manipulation and stret- 
ching of the part, and the 
wearing of a corrective 
splint. 

Operative measures are 
often disappointing. Osteo- 
tomy of the e.xisting bone 
may permit replacement of tlie hand, and tin's measure may be 



Fig. 493. — Congonilal Club Hand. 

Tho condition la blbitcral, and there la congenital 
absence of tho lower ends of the radii. 
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iitccsban as a prclimmary to more radical measures A bone graft 
may be uiscrted between the middle of tlic shaft of the existing bone 
and the carpus so as to mamtam the baud m a correct position 
(Albeeb or the end of the existing bone may be inserted into the centre 
of the carpus (Sajre), or the lower end of the cxistmg bone may be 
split and the carpus fastened into the gap (Bardenheuei) 


Cleft Hand 

{Lobsler daw Aand— AXam Jourche) 

A defect may exist in •fthich, as 
the result of absence of the middle 
digit, with or without the related 
metacarpal, the hand acquucs a 
cleft appearance In most examples 
of this deformitj, the numbei of 
digits IS increased 

The defect is usually hereditary, 
and it 18 more often double than 
single There is a great \anety in 
the arrangement of the bones 

Tbbatment a plastic operation 
may be earned out, but if the func' 
tvon of the hand is good, it is viiser 
to leave the deformity alone 

Congenital Radio ulnar Syno- 
stosis 

Congenital Pronation 
Congemtal radio ulnar synostosis 
is a rare congenital irror in which 
the most obvious feature is an m 
abiUty to hold the hand supine The 
error consists m an ankylosis of the 
upper ends of the radius and ulna 
the bones being arranged m a semi 
pronated position 

Etiologi There is general a^^ment on certain negative points 
— that the condition, is due neither to mlra. uterine injury, nor to the 
repression of some extraneous agency, nor to intra uterine inilamma 
tion It IS apparently a constitutional error, the result of an imper 
feet separation of the cartilaginous axials ^hich form the bones of the 
forearm 

The ontogenetic development of the bones of the forearm has been 
studied by Dr W H Lewis H» showed that m the earbest pre carti 
lage stage there is a smgle mesenchymatous plate from \ihich radius 
ulna and humerus are later derived This mesenchymatous plate is 



Fro 494 — Congenital Radio ulnar 
SjTvo^tosva tBo> 10 \eaTs) 
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later replaced by three cartilaginous rods for humerus, radius, and uhia 
respectively. About the fifth week, the arms are turned towards the 
ventral side of the trunk so that the palms become applied to the chest. 
In this position, the forearm occupies a position midway between 
pronation and supination, the radius lying so that its proximal end is 
ventral to the ulna while the distal end is dorsal. 

In the normal case, the process of chondrification which produces 
the outline of the radius and ulna is arrested at such a stage that 
mesenchymatous tissue separates the parallel bones at aU points. In 
the synostotic case, chondrification and ossification extend across the 
intervening mesenchyme at that point at which cartilaginous axials 
lie close to each other — the proximal end. 

Secondary Factors. It is obvious that there must be some factor 
which controls the development of the synostosis, for it is merely 
begging the question to suggest that it is an ‘ accident.’ The records 
of Abbott, Wilson Boorstum, and others have shown that in some 
instances the disease is an inherited condition, and the results of 
Nelson’s investigations indicate that synostosis is a dominant Mende- 
lian characteristic. There is evidence, therefore, that in some instances 
hereditary or chromosome influences are at work. 

A second possible factor has relation to the influences which 
control the chondrification and ossification of the skeleton. Many of 
the affected individuals have been short in stature and a certain pro- 
portion have suffered from exostoses. Now both these featiues 
indicate a derangement of the normal process of bone growth, and the 
coincidence of their occurrence with radio-ulnar synostosis would indi- 
cate an ossification error centred in particular bones. In about 50 
per cent, of the cases, the error is bilateral. 

Clinical Histoby. It is recorded that, since early childhood, the 
individual has been unable to turn the palms of the hands upwards so 
as to receive an object ; in other words, that supination has been im- 
possible. Pronation is usually present over a range which varies from 
90 to 120 degrees, flexion is normal, but extension is limited. Weights 
are lifted and carried in a characteristic fashion, the object being borne 
on the radial side of the hand. The disability does not materially 
interfere ivith function except in such movements as the use of Juiife, 
fork, and spoon. The museular development of the limb is good, but 
the extremity is somewhat shorter than normal. 

In later life the individual may complam of pain at the elbow when 
weight-lifting is attempted. 

Types of Radio -ulnar Synostosis. The osteogemc defect is not 
a simple uniform one ; on the contrary, it varies in degree and in type. 

A. In the least modified type, the shape of the radius is practically 
unaltered but the bone is more curved than usual and tlie head la 
united by osseous tissue to the ulna in the region of the lesser sigmoid 

fossa. ij t ' 

3. The second type is sometimes spoken of as ‘ the headless type. 
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The upper end of tho radiua b1iow 3 no definite moulded head and the 
upper^end of the radius shaft is attached to tho lateral aspect of the 
ulna 




Fio 405 — Congenital supenor Radio ulnar Synostosis 
The ledlographic eppeaiSDceol an example ol the dacesein bojr 8 jeais old 


C Tho third typo is known as tho ‘ dislocated head typo Tho 
head of tho radius is reasonably well developed, but it is displaced 
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backwards or forwards — ^more frequently forwards. The upper part 
of the shaft is fused to the ulna in the region of the coracoid process. 
This type of the deformity is usually unilateral and it is frequently 
associated with other congenital errors such as supernumerary thumb, 
absence of thumb, or syndactylism. 


Treatment. The advisability 



Fio. 496 — Congenital Synostosis of 
superior Radio-ulnar Joint (Baby 
aged 9 months) 


of Operative treatment has been 
questioned by many, and as Lie- 
blein has pointed out, the handi- 
cap which this deformity entails 
is less to the patient, in so far as 
he has never known ihe advan- 
tages of supination of the fore- 
arms, and he is therefore in a 
very different position from the 
patient who has acquired a 
radio- ulnar synostosis. 

The operation which meets 
with the greatest degree of suc- 
cess is that which removes the 
head of the radius together 
with the interosseous ridge. 
The best access is secured by an 
incision which extends along the 
subcutaneous surface of the ulna 
from the olecranon process 
downwards for 3 inches. The 
dissection is carried subperios- 
teally along the radial border 
of the ulna and outwards on 
the interosseous bridge until the 
radial head is exposed. By this 
route all possibility of injuring 
the interosseous nerve is avoided. 
After removal of the head and 
the interosseous bridge, free 
movements are instituted in case 
post-operative fixation should 
occur. 


Congenital Dislocations of the Joints of the Upper Extremity 

The Shoulder Joint 

Examples of true congenital dislocation of the shoulder joint are 
exceedingly rare. A study of the literature might seem to give a 
different impression, but statistics of the error are especially unreliable, 
because examples of traumatic dislocation and paralytic dislocation 
are so often confused with the true congenital error. 
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Tbo cases ^hich Scudder ^ publisliotl in 1890 and 1898 arc generally 
accepted as undoubted examples of true congenital dislocation, and, 
as u-o haa e never had an oppottumty of obsetv \ng an example of this 
rare deformity, no report tho facta winch he recorded 

The cases were full time children, head presentation, and normal 


deh\ ones The babies w oro 
healthy, there ivas no sw cU- 
mg, and no pam w as elicited 
handling — m fact, tho 
errors were overlooked bj 
the doctors at birth, and 
only subsequently w ere 
detected by the parents 
This fact IS important, as 
it excludes tho possibility 
of birth traumatism When 
tho error was discovered, 
electrical stimulation of 
tho muscles showed no 
evidence of paralysis In. 
each instance tho displace 
ment was a sub spinous 
one, the arm being de- 
formed m a position of m 
temal rotation with shght 
dexion at tbo shoulder 
jomt, the elbow facing 
abducted and slightly 
flexed There was con 
sidcrable limitation of 
moiement, and the bead 
of the humerus could be 
felt beneath tho spmo and 
behmd tho acromion pro- 
cess Subsequent opera- 
tion showed a small 
scapula, atrophy of tho 
glenoid with imperfect 
excaiation, wastmg of the 
head of tho humerus 



Fig 497 — Congenital Badio ulnar Synoa 
tOM3 (Boj 8 joars) 

ihe condition «as a bilateral one rhe left arm 
ha9btiaoperated*oaaaii aome Impio^euent obtain^ 
The light arm temalus i) ncetosed 


abnormal laxity of the capsular ligament and adhesions withm the 
joint 

The cause of the displacement is problematical many believe that 
it results from muscular action combmed with pressure exerted by the 
uterus 


‘ Scudder C L .^rcA oj Pedtatnes Vbl VII p 2G0 1S90 
Vcif Sci, ^ew Senes \ol CVV, p 123 1898 


Amer Journ 



1000 


SUEGERY OF CHILDHOOD 

bv " ““ 

on the lax capsular lieament ^ operation and a plastic operation 

displacement ^ ^ of 


Congenital Dislocation of the Elbow 
aUy®mrSi°' aS“ ^““ation of the elbow joint are occasion. 

exfeerglyteetjiJ " “ 

luxation of flio >i ^ ^ xi. recorded cases a partial 

wSnT^ore !oS^^ of ^f^^rror. 

dent deformity of the related occurs there is usuaUy a coinci- 

may be backward, forward, or laTiah displacement 






Fio. 498. ‘^°°8enital Didocati^ of Metacarpo-phalangeal Joints of tlie 
lelt Hand (Baby 14 years old). 

the deformitv°^rnnVr+ joint may be seriously compromised by 

determine the character of 
part. With^thici Ir tie function of the 

out the removnl r.f°^ possible to design and carry 

movement. Resection"' of th^ W oTthlrad- 
greatly improve the function. 


Congenital Dislocation of the Wrist 

band^pn^ ^iich occurs in association with club 

hand, congemtal dis loca ion of the wrist is exceedingly rare. Several 

examples of bilateral dislocation have been recorded in German htcra- 
ture. 
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Spontaneous Subluxation of the Wrist 
{MaJ^nne'a or 2[adelung's deformity) 

Cuncd Radius (Deslol) 

This deformity is occasionally seen m children , it consists in a 
pecuhar displacement of the hand in a palmar and radial direction— 
a forward subluxation of the carpus, in fact 

The error primarily depends upon a chango in the lower radial 
epiphjsis, this acquires a bend in a palmar direction, so that the 
articular surface looks domiwards and forwards instead of directly 
downwards Palmar displacement of the carpus is the natural result, 
w hile the unchanged ulna remains as an unusually promment landmark 
on the dorsum of the wnst There is an abnormal separation between 
the bones of the forearm at the wnst, the ligaments are relaxed, and 
the actual bon^ outhne of the lower end of the radius and ulna arc 
increased in size 

Etiolooi The deformity usually begins about the twelfth }car, 
and thereafter mcreascs m degree for 60 \ eral } ears For some unknow a 
reason its occurrcnco is more frequent m girls than m bo>s It is 
suspected that a congemtal laxity of the wnst ligaments, combined 
with an acquired rachitic deformil>, arc the predisposing factors 
Occupational influences and injury are the probable exciting causes 
Clinical Featitkes Sensations of weakness and discomfort are 
complamed of around the jomt The wnst is often described as ‘ feel 
ing loose Dorsal Sexion of the hand is restneted, and, if the deformity 
IS extreme, pronation and supmation are limited 

Treatment Rest, massage, forcible manipulation of the hand into 
a dorsidexed position and the retention of it m this position in a suit 
able splmt constitute the usual methods of treatment In severe cases 
osteotomy of the radius may be considered 

The prospects of cure are unfavourable unless the condition has 
been recognized at an early stage 

Cubitus Valgus and Cubitus Varus 
When the arm is fully extended in the supmated position, the fore 
arm forms an outward open angle with the upper arm of 165 to 170 
degrees This is known as the ‘ canying angle,’ and the exaggeration 
or the dimmution of this angle constitutes the deformities of cubitus 
\ani8 and cubitus valgus respectively Cuiitus varus is an adduction 
of the forearm to the ulnar side , cubitus valgus is a deviation of the 
forearm to the radial side 

Etiology Laxity of the hgaments is the cause of the congemtal 
type of the deformity , the acquired deformities arise as the result of 
fractures or mjunes to the epiphysis which he m relation to the elbow 
jomt 

Treatment If the deformity is severe enough to bo unsightly or 
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The Treatment foUowed in the majority of the recorded cases has 
taken the form of reduction by open operation and a plastic operation 
on the lax capsular ligament designed to prevent a recurrence of the 
displacement. 


Congenital Dislocation of the Elbow 

Examples of congenital dislocation of the elbow joint are occasion- 
ally met vdth. Anything approaching a complete dislocation is an 
exceedingly rare event. In the majority of the recorded cases a partial 
luxation of the head of the radius has been the extent of the error. 
When a more complete displacement occurs there is usually a coinci- 
dent deformity of the related bones, and in this event the displacement 
may be backward, forward, or lateral. 



Fig. 498. Congenital Dislocation of iVIetacarpo-phalangeal Joints of the 
left Hand (Baby 14- years old). 


The function of the elbow joint may be seriously compromised by 
the deformity mobility is restricted, particularly in the directions of 
supination and extension. 

Treatment. X-ray examination will determine the character of 
the deformity and the influence which it exerts upon the function of the 
part. With this knowledge it may be possible to design and carry 
out the removal of a bony structure which is interfering with 
movement. Resection of the head of the radius, for example, may 
greatly improve the function. 

Congenital Dislocation of the Wrist 

Apart from the deformity which occurs in association with club 
hand, congenital dislocation of the wrist is exceedingly rare. Several 
examples of bilateral dislocation have been recorded in German litera- 
ture. 
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broad, the best opcratiNomcthodconsihta in division of tho web and the 
turning m of a V shaped flap taken from tlio dorsum between the roots 
of tho fingers Iho divided edges of the web arc split, and tho edges 
sutured without tension 
When tho web is nar- 
row , a perforation la made 
througli tho baso of tho w cb 
between tho fingers, and 
thisislmedwith epithelium 
by tunnelling fiaps of skin 
taken from tho dorsal and 
palmar aspects through tho 
opening Tho flaps aro 
sutured lightlj in place, 
and the aperture is kept l-ia SOO —Congenital Constrictions of Limb 
patent with a class rod The (ool of * ne» born bitij »io«lns tlie cItcuUr 
1 . , conarktiont »iil Intcrrnetjlsle i»cllin;« whiih ha%B 

until It IS completely cpt rnult^ iroin sinnlutle bdiiili 

tbeUalized At the end of 

five or SIX weeks, tho tunnel w sufliciently perfect to permit of the 
vreb beuig split verticallj into the channel The space between tho 



Fig 501 — Foljdactjlism m left Hand 
Tlicro ts an additional liU}« Snget 

fingers 13 thereafter kept packed with dressing, and the scars of the 
lingers are allowed to heal by granulation 

Polydact>hstn 

f* moht frequent congemtal malformations , it is 

o cn hereditary, and tho error may be continued throueh several 
generations 
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to interfere with the use of the part, it may be remedied by an osteo- 
tomy of the lower part of the shaft of the humerus. 

Contractions and Deformities of the Fingers 

Congenital Contraction of the Fingers {Hammer Finger). Children 
are occasionally affected by a congenital contraction of the httle finger 
of one or both hands. In rare exceptions, several fingers may be 
affected. The deformity has a strong hereditary tendency. The digit 
is held semi-flexed, and there is a shortening of aU the soft tissues on 
the flexed side ; the joint may he subluxated. 

Treatment. If treatment by manipulation and splinting is begun 
early, the deformity may be corrected. In more resistant cases, 
lengthening of the contracted tissue becomes necessary. 



Fig. 499. — Congemtal Dislocation of the Thumb. 

The licad of the metacarpel hone is deformed and the phalanges are virtually dislocated 

upon Its outer surface. 

Wehhed Fingers {Syndactylism). In this comparatively common 
deformity two or more fingers are united by skin and fibrous tissue over 
a varying extent. The web varies from a thin diaphragm composed 
of skin and subcutaneous tissue to a thick band containing muscular 
fibres from the opposed parts ; occasionally the bones of the fingers 
may be united, and even the adjacent finger-nails may coalesce. 

The cause of the error is arrest of development before the fingers 
become separated from one another, hence the thumb, which is differ- 
entiated as early as the seventieth day, is rarely affected, while the 
fingers, later in their separation, are involved. 

Treatment. In all but the most extreme degrees, the fingers 
should be separated from one another by a plastic operation. The 
scheme adopted will vary according as the web is wide or narrow. 
In the former case, where the fingers he well apart and the web is 
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CAUShS OF THt. PUtAl\SIi> 

There 13 general agreement that damage to the cords of the brachial 
plexus bj stretchuig is the cause ol the paralysis, the injury ^aIymg 
from a simple stretching to an actual tearing of the ner\ c fibres In 
1912 lange put forward the mcw that tearing of the capsule of the 
shoulder joint was the feature responsible for the symptoms, and his 
view was supported by Thomas (1014), who claimed that, not only 
was there a teiring of the capsule, but that a dislocation of the humeral 
head occurred Recentmvestigation, and particularly the expenmen 
tal work of Seier, has shown that traction upon the arm and shoulder 



I'lo 503— Erbs Paralysis 

Tlie jliiU 1« ^tillering Irani an oMdrlral i>aral)i.b ol lire Erb-Dutlipnne in* In l<oth afms 


IS capable of damaging the nenc roots ind that other injuries, if they 
exist, are of secondary importance 

VAIilETISS AND PATHOLOQl 
Vabieties If downward traction is exerted on the arm &o that 
the shoulder is separated from the neck, the tension thereby induced 
13 borne by the fifth and sixth cervical roots, and the paralysis which 
results affects the deltoid, supra- and infra spmatus, biceps, coraco 
brachiahs, the supinators of the forearm, and, m part, the pectorahs 
major the collective lesion is spoken of as ‘ the upper arm type of 
paralysis or the * Erb Duchenne ’ paralysis 

pulled upwards above the head, as may happen in a 
breech presentation the tension effiKsts are likely to be borne by the 
eighth cervical and first dorsal roots and, as these roots are concerned 



B. 

Fig. S02. — Example of Polydactyhsm in Hand and Foot (Child aged 4 months). 
A Example of accessory thumb. B A triple great toe m the right foot. 


Tkeatment. If the error is unsightly, or interferes with function, 
the supernumerary finger or fingers should be removed. 


OBSTETRICAL PARALYSIS 

Partial or complete paralysis of the muscles of the arm may 
develop in newly-born children, and, as disabihties of this type gener- 
ally appear after a prolonged and difficult labour, they are spoken of 
as obstetrical paralyses. 
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the fingers maj be Jijpcrexttndwl, uliilc the distal ones are Hexed 
If the damage to the first dorsal root is scitrc, the oculo pupillarj 
fibres m the communicating branch to the stellate ganglion maj be 
injured mth resulting mequalitj of the pupils 

In the uhoh ann type, nbero it must be assunicil that all tlie 
roots of the plexus ha>o been damaged, the paralysis js often erratic 
in its distribution, but forearm and hand paral} sis is ojit to be more 
extensive m this t\pe of lesion 

Sensory Changes ho lar as is known, no sensory disturbance 
accompanies the upper arm tjpe, but, m the lower arm tjpe, sensory 
and even trophic changes ma^ occur, because the eighth cervical and 



Fio Mj —Obstetrical I’uraIjMs of tlio Erb Duclienno Tjpe 
Tlie ai ifllution of ilie parnljjis la tite tl^t •rra •n<l the resulting defornill)' axe characterUtlc 

first dorsal roots are intimately concerned with the distribution of 
the sensory branches of the radial, median and ulnar nerv es 

After some weeks the tenderness which has been present around 
the shoulder jomt disappears 

It 13 exceptional for the paralysis to be complete, and, as time goes 
on, there la a considerable degree of spontaneous recov ery, ev en in the 
absence of efficient treatment The degree of muscular wasting is 
olten surprisingly slight and is chiefly manifest in the low er arm ty pe 

VJAa^osIS 

Mistakes may arise through confu<img obstetrical paraly sis with the 
muscular weakness which accomjiames birth mjuries to the shoulder 
joint or humerus Fracture of the clavicle, separation of the upper 
end ol the humerus, tearing of the capsular hgament and traumatic 
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with tlie long flexors and extensors of the Angers and the small muscles 
of the hand and fingers, the resulting paralysis is spoken of as a ‘ lower 
arm ’ Ujpe or ‘ Khimpke ’ type. 

If the exciting cause has been of unusual severity, all the cords of 
the plexus may become involved, and a ‘ whole arm ’ type of paralysis 
result. 

Bilateral types have been described. 

Pathology, While in severe cases the nerve roots may be tom 
across, the injimy is usually hmited to the sheath, but haemorrhage and 

effusion are invariably 
RHOMBOIDS present. It is the 

pressure of these on 
the nerve fibres which 
produces the paralysis. 
In the later processes 
of repair, the forma- 
tion of scar tissue may 
also play a part. 

The exact situation 

of the lesions is gener- 
ally close to the pouit 
of exit of the nerve 
roots from the verte- 
bral column, and in 
some cases the dam- 
age may actually 
occur within the ver- 
tebral canal. In long- 
standing cases, the bones are atrophied, particularly the upper end of 
the humerus , in certain cases, a hookmg of the acromion process over 
the head of the humerus has been described, an event which may mter- 
fere mechanically witli abduction of the arm. Subluxation of the 
shoulder joint may also occur. 



I’m, 604. 


-Obstetrical Paralysis (Upper Arm 
Type). 


Schematic dlamam illustr.itiug the distribution of the 
brachial ple\us The ihig indicates the common situation of 
Injury 


CLINICAL FEATURES 

Soon after birth it is observed that the arm hangs by the side, and, 
if it is handled or moved in any way, the child cries. The arm 
takes up characteristic positions according to the situation of the 
injury. In the upper arm type, where the fifth and sixth roots are 
involved, the arm hangs by the side in an attitude of internal 
rotation with pronated forearm, and it may be with flexed fingers 
and wrist {the tip or porter hand). The power of abduction and 
external rotation at the shoulder, of flexion and supination of the 


forearm are lost. _ . 

In the lower arm type (8th cervical and 1st dorsal) the wrist is 
‘ dropped,’ and the fingers are flexed ; in some eases which appar- 
ently belong to the ‘lower arm type,’ the proximal phalanges of 
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the fingers maj HlWn'VhL i*c»lo.iiuiulli0 

fa tUe am tm. «hcn> .1 .ir->OQ 

roots o( the plexus liate hecii (lama|;iH , * | ^ apt to W looru 

m Its (lislributioii, but lonanii aiitl I’an'i*''' “ I 
extensile in tins tn* oI lesion Klison ilLslurlnillce 

Stjumm ChanQC bo Inr ns ■» !-■>»'*“. 'f 
accompanies tilt upfar arm ti|u. am) 
ana cien trophie etiaiifis in,) occur, Wnnst Hit tfalilU ttnital 



ItiQ aiO.) — OlMtitrual I’arul^-Bia o| Uto l.rb Duchtmio 
The Alftnbutloa ol Die iiariljiU la tbe tltM ana an<J Die rtiujting ilefunnily are ciier*eierl>Dc 

first dorsal roots arc intioiatcl) coaccctwxl with the duvtnhution oC 
i the sensory branches of the radial, tnedtau and ulnar nerves 

I Alter gome weeks, the tenderness which has been present around 

the shoulder iomt disappcaxs 

j It Id exceptienal lor the paralysis to bo complete, and, as timo goes 

^ on, there is a consuletablo degree ol spontaneoua reco\ cry, c\ on in the 

( absence of efficient treatment The degree of muscular wasting is 
often surprisingly slight, and is chiefly manifest m the lower arm type 

DiAamsis 

Mistakes may anse through confusing oh'itetncal patalj sis w ith tlie 
, muscular weakness which aecompames birth injuries to tlie shoulder 

join or humerus ‘Fracture ol the clavicle, separation of the upper 
end of the humerus, teanng of the capsular ligament, and traumatic 
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■with the long flexors and extensors of the fingers and the small muscles 
of the hand and fingers, the resulting paralysis is spoken of as a ‘ lower 
arm ' type or ‘ Klumpke ’ type. 

If the exciting cause has been of unusual severity, all the cords of 
the plexus may become involved, and a ‘ whole arm ’ type of paralysis 
result. 

Bilateral types have been described. 

Pathology. While in severe cases the nerve roots may be torn 
across, the injimy is usually limited to the sheath, but haemorrhage and 

effusion are invariably 


RHOMBOIDS 

,SUBCLA\/tUS 

suprascapular 
( 5uprd-spipatus\ 



• /Supra-spinatus\ 
Sjnrra-spwatus/ 


POST, THORACIC 
Serratus magnus 


ANT. THORACIC 


present. It is the 
pressure of these on 
the nerve fibres which 
produces the paralysis. 
In the later processes 
of repair, the forma- 
tion of scar tissue may 
also play a part. 

The exact situation 

of the lesions is gener- 
ally close to the point 
of exit of the nerve 
roots from the verte- 
bral column, and m 
some cases the dam- 
age may actually 
occur within the ver- 
tebral canal. In long- 
standing cases, the bones are atrophied, particularly the upper end of 
the humerus ; in certain cases, a hooking of the acromion process over 
the head of the humerus has been described, an event which may mter- 
fere mechanically with abduction of the arm. Subluxation of the 
shoulder joint may also occur. 


SUBSCAPULAR'' 
/ Subscapularis \ 


MUSCULO-CUTANEOUS 
> (Coraco ■ Brachial I s \ 
'Biceps Brach Ant ) 

MEDIAN 

'’.CIRCUMFLEX 
[.' ? Deltoid \ 
XTeres-mmon) 

• - MUSCULO -SPIRAL 

( 'Supinator hnfus \ 
et brevis 1 

Brach, Ant, Triceps I 
Anconeus ' 


\Latissimus dors! ) Iirr CUTANEOUS X&tensors of Hand I 
\ Teres major 
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-Obstetrical Paralysis (Upper Arm 
Type). 


Scliematlc diagram Illustrating the distrilnition of the 
brachial plexus. The ring indicates the common sitinition of 
Injury 


CLINICAL FEATURES 

Soon after birth it is observed that the arm hangs by the side, and, 
if it is handled or moved in any way, the child cries. The arm 
takes up characteristic positions accordmg to the situation of the 
injury. In the upper arm type, where the fifth and sixth roots are 
involved, the arm hangs by the side in an attitude of internal 
rotation with pronated forearm, and it may be with flexed fingers 
and "wrist {the tip or porter hand). The power of abduction and 
external rotation at the shoulder, of flexion and supination of the 

forearm are lost. . 

In the lower arm type (8th cervical and 1st dorsal) the wrist is 
‘ dropped,’ and the fingers are flexed ; in some cases which appar- 
ently belong to the ‘lower arm type,’ the proximal phalanges of 


SURGERY OF 


THE UPPER EXTREMITY 


OlElUTlVl. iRtATMbNT 

A stace la ultimately readied wlicn it is apparent that co^ervative 

stiU Mist, the question ol operative mtcrftrciico should 
There are several uajs m vvh.eh iinprovcme.it “y 

Iloffa suggested and practised n transverse ““‘“‘"■“y “ . 

of thelmefSs This penults abduelion and outward rotation oUhe 
humerus, and m some measure rcstoies the power of useful movement 
in the upper anu The method has never heeli widely Practised 
iriilinan, impressed by the ovistencc of a postenor tubluvation 
of the humerus head in many eases, recommends tho replacement of 
the deformitj by manipulation, tlio overcoming of any restriction 



FiQ SCO — Erb a Parciljsw (Baby 6 months old) 

An sxaraiU ol ttli e ol Uw Wl ““ trwtea bj »n abduction rotntlon Bjlliit 

the normal range of movement, the Bxation of the part m plaster for a 
sufficient length of time to prevent relapse, and the subsequent restora 
tion of function as far as is possible by massage, passive movement, 
and exercise The criticism of Whitman s method is that the forcible 
manipulation is unnecessary in tho milder forms of the disorder, wliilc, 
in the extreme and Bxed forms, the manccuvro is either unsuccessful 
or 18 liable to cause damage to tho upper humeral epiphysis 

The SetcT Fairbanks operation is, with us, the operation of choice, 
it IS emplojed m cases where there are marked contractions, and 
\ihere passive movement is impossible 

An mcision is made between the deltoid and the pectoralis major, 
the tendon of tho latter muscle is divided, and outward rotation of the 
humerus bnngs the insertion of the subscapularis mto view as it lies 
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dislocation of the shoulder joint have therefore to be excluded. The 
diagnosis demands careful cHnical investigation combined with 
X-ray examination. 


PHOONOSIS 

A considerable proportion of upper arm cases make a perfectly 
good recovery if judicious and careful treatment is arranged. None 
the less, the prognosis must necessarily depend upon the degree of 
damage to the nerve roots, for it is obvious that if there is severe 
stretching or actual tearing of the roots some degree of permanent 
paralysis will result. The possibihty of severe damage appears 
to be greatest in the lower and whole arm types, and it is in these 
therefore that the prognosis is most serious. 

With careful treatment, however, there is every prospect of a 
considerable amount of spontaneous recovery, while, even in the 
neglected and long-estabHshed cases, operative interference offers 
considerable chances of improvement. 


TREATMENT 
Conservative Measures 

If the maximum of success is to be obtained, treatment must be 
begun as soon as the condition is observed. The principle genera-lly 
adopted is to hx the arm in a sphnt so that the muscles which 
are particularly weakened are kept relaxed. A type of platform 
splint is specially designed for this purpose ; by it the arm is abducted 
to a right angle, the upper arm is rotated outwards, the elbow is flexed 
to a right angle, the forearm supinated and the wrist dorsifiexed. It is 
our plan to maintain the arm continuously in this position for two to 
three months, the splint being removed for purposes of washing. 

If at birth there is such a degree of tenderness that manipulation 
would seem to be imwise, the arm is placed against the side, and the 
hand with the fingers extended is supported on the chest beneath the 
clothing. As soon as the more urgent symptoms have disappeared, 
the platform splint is applied. 

After the period of complete fixation has passed, massage is begun, 
and the splint is removed at intervals each day to enable this to be 
done. At the end of a period, which may vary from six months to a 
year, the platform splint is abandoned, and the arm is carried m a 
sling, the wrist, which is generally the last part to recover, being still 
supported in the dorsifiexed position by means of a cock-up splint. 

As the child grows older, muscular education is attempted ; this 
is a matter of great difficulty in a young child, but progress may be 
made by teaching the child to reach for toys or to play simple games, 
efforts being particularly directed to encouraging voluntary movements 
of the affected muscles. 
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treated, to develop i contracture of the flexor mu<«k3 of tlic forearm, 
to uhicli the names of Volbitan/t foH/me/«re ami iscJiaimc contracture 
ha\e Icon appbwl 

Etiology If splint or bandage has been appbed so tightly that 
insufiicient allowance baa been made for post traumatic swelling of 
the parts, and if the application is kept in place for se\ eral daj s, there 
IS a prolonged interference with tho normal circulation, so that an 
idchsinic necrosis of the muscles results Too much importance, how 
ever, must not be attached to tho iiillucnco of a local constriction, 
for, as Littlewood has shown, the condition may develop though no 
splmt or bandage has been applied, in which caso it is apparently 
secondary to intense swelling of the soft parts and possibly to rujiture 
of the blood-vessels 

Patuologi When the error is established, the muscles which are 
adected become swollen, and, if exposed, they are found to be of a 
darkbluecolour and firm ui consistency At o later stage thej become 
wasted, contracted, and fibrous like HistoIogicoUy, the early appear 
ance is a coagulation of tho mjosinogen of the muscle, and tins change 
gradually passes into a formation of a fibrous tissue which ultimately 
replaces the muscle fibres 

Clinicai, Features Tho history usually given is that tho child 
sustamed an injury in tho neighbourhood of tho elbow joint, tho arm 
was immobibzed in splints, and, instead of tho part bemg regularly 
inspected, the bandage was left untouched for several days Durmg 
that time no pam may have been complained of, but, if the band had 
been observed, it w ould have been noticed that tlio fingers w ere sw ollen, 
cold, and blue When the splints are remov ed it is found that below 
the site of maximum pressure the forearm is swollen, tho skin cold 
and bluish in colour, tho flexor muscles contracted and mcapable 
of voluntary movement A slough cxfendmg through the skin may 
exist where the grcatc«it amount of pressure has been exerted 

In a fully established case the appearances are characteristic, 
the wnst jomt and the metacaipo phalangeal jomts are extended, 
the inter phalangeal jomts are flexed, the hand is pronated, and the 
elbow jomt is semi flexed If the wrist joint is flexed the fingers can 
be extended The hand feels cold, and the skm is shiny and blue 
in appearance sensation is normal, and the electrical reaction remams 
unaltered The flexor muscles of tho forearm undergo a rapid wastmg, 
and contraction gradually develops In long standmg cases the bones 
are imdcr developed, and the forearm becomes shortened m comparison 
With its fellow In certain cases pressure upon peripheral nerves may 
result m interference with sensation according to tho nerve or nerves 
which have been involved 

Biaososis The contractures which follow anterior pohomyelitis 
and Little s disease may be confused with Volkmarm s contracture, but 
the history, chmeal characters, and electrical reaction make the 
distmction clear 
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upon the joint capsule. The tendon of the muscle is picked up by an 
aneurysm-needle and divided. The humerus can now be rotated 
outwards, and the head of the bone glides forwards to its normal 
position. 

Fairbank further recommends that if adduction is imperfect the 
coraco-humeral ligament be divided close to the biceps, and, if necessary, 
the supra-spinatus. After the operation, the arm is seemed in right- 
angled abduction with the humerus rotated outwards, and, when the 
wound has healed, massage and exercises are canned out in order to 
prevent contraction. 

Pronation of the forearm may be corrected by tendon transpknta- 



Fia 507. — Obstetrical Paralysis. 
E\posiire of tlic braclilal pje\us aboic the clavicle. 


tion, as described in connection with paralytic deformities of the arm 
(p. 982). Persistent wrist drop may be improved in the same way. 

Operative Repair of the Brachial Plexus. It is evident that 
if rupture of the injured cords lias occurred, recovery is impossible 
unless a nerve suture is effected. It is recommended that if, after 
careful conservative treatment extendmg over three months, tiiere is 
no evidence of returmng power in the muscles, particularly in those 
cases in which the muscles of the forearm are involved, an exploratory 
operation is indicated. 

Volkmann-Leser Contracture 

Children who have suffered from injuries of the upper e.xtremities 
necessitating the application of splint or bandage, are liable, if incorrectly 





CHAPTHl \XXI\ 

SURGICAL DISEASES OF THE LOWER 
EXTREMITY 


COXA VARA 

UnJcr normal condition the neck of the femur forms an angle 
mth the shaft of about 130 dtgrcca, and if for any reason tins anglo 
IS (limimshcd the condition is tpoken of as coxa t«ni 

The &et of the femoral neck is not directly inwards but forwards 
and inwards at an angle of about 12 degrees, and when a coxa vara 
exists this angle also is upset, for tho 
head IS either displaced backwards 
or, in certain tsceptional conditions, 
forwards Thereforo a coxa \ ara may 
be said to bo a combined deformity 

Long a*is neeh 



Fic 509 — E>C(sion of the Limb 


lio 508 — bection of the Upper (®) ® diminution of the %ortical neck- 

shaft angle, and ib) an alteration of 
tChildSjearsold) i ^ fi. i 

„,h„. .M. „ ‘I"> ““8'® 

ftbout 180 degrees iSTioLOGx Whitman has expressed 

the general etiological considerations 
so well that wo may quote his words m this respect 

^xatara of the ordinarytype mayboclaasedasoncofthegroun 
o s a 10 deformities of the lower extremity caused by a dis 
proportion between the strength of the supporting structure and 

the burden that IS put upon It 

e support may bo disproportionately w oak because of inherited 
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Tkeatjment. If the case is seen Tivlfchin a week or two after the 
injury, massage and gradual stretching of the muscles may effect a 
great improvement. Forcible stretching under anaesthesia is impose, 
as it is liable to be followed by a greater degree of contraction than was 
previously present. 

If in an early case there is a suspicion that the peripheral nerves 
are involved in the pressure cicatrix, arrangements should be made to 
free these by open dissection. If the case comes under observation 
some months after the injury it may be assmned that the contracture 
has reached its maximum, and operative measures offer the only 
chance of improvement. Three operative procedures have been prac- 
tised with success : — 

(1) Lengthening of the flexor tendons of the forearm (Little wood and 

Davidsohn). 

(2) Shortening of the radius and ulna so as to compensate for the con- 

traction of the muscles (Garre). 

(3) Myotomy of the muscles (ilay^vard-Cushing). 

PosT-opEEATTVE Teeat3ient. Whatever the nature of the opera- 
tion which has been attempted it is essential that care be taken to 
continue post-operative treatment for several months. This will con- 
sist in active and passive movements, massage, and faradism of the 
affected muscles. 
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SIQ^s AND SiiiPTOMS Becauso the neck is dcprc-bscd the tro 
chanter is cle\ated, and because the neck is twisted backwards the 
trochanter is thrown forwards 

The distortion of the head m a dow nwards and bickw ards direction 
means that abduction and flc\ion ind 
internal rotation movements are limited, 
while those of adduction, extension and 
external rotation are freo or o\cn in 
creased Particularly striking is Iho 
limitation of abduction, bccauso it is tho 
result of such various influences as ten- 
sion on the lower part of the capsules, 
contact of tho nm of tho acetabulum with 
the neck, and adaptuc muscular con- 
traction 

Some degree of shortening is present 
in the limb , it rarely exceeds one inch, 
but the deformity is guen an exagger- 
ated importance by tho upward tilting of 
the pelvis intended to compensate for 
the adduction 

SniPTOUATOLOo^ Tho first signs of 
the disease maj date from tho time when 
tho chdd showed evidence of tickets or 
other disease associated with softening of 
tho osseous 8} stem, tho symptoms of coxa 
varafolIoTPing immediatelyupon the osse- 
ous deformity, or (as is more frequently 
the case) a long interval of time elapsing, 
even into adolescence, before tho coxa 
vara signs develop In other cases the 
features of the disease begin insidiously, 
it may be after injury or over exertion, 
and this is specially noticeable in uni 
lateral examples 

Discomfort around the hip joint in 
walkmg and awkwardness of gait arc the 
earliest features of the disease These are 
the result of the displacement of the 
head, and the necessary muscular read 
justments When the stability of the 
bone 13 established tho subjective features 
subside As shortening develops and 
outward rotation becomes established o Umj) is noticeable Ihere 
are periods when attacks of muscular spasm increase the intensity 
of the symptoms 

ExAMDfATioif shows that the limb tends to be maintained in a 



FiO 611 — Coxa vara 
Ad eumple of • coxa ru* defor 
inltyottlialeflhlp Th« mushroom 
delornuty of the bead upoa tbs 
fefflotU Deck Is nell sbovs 
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weakS byl^ury : » »■ V be 

weight or strain. R is apparent ther^ over-burdened by 

there is a wide possible varietv oA ^ general sense 

conditions as osteomalacia osfpom such 

and arthritis of the hip ioint neck of the femur, 

associated coxa vara will occur ^®Sree of 

that the generic term coxa vara ’ ^ orthopaedist has urged 

local lesion rather than for for the simple 

tive lesion. ’ deformity which follows a destruc- 



ETJOIiOGICAIj PaTHOLOPV +1^ 

the deformity the condition L oo-^ ^ affected by 

the deformity is most marked of tl, cerrfcaf com vara; if 

as an epiphyseal coxa vara ^ op^physeal junction it is described 

Where epiply,,,, ™ “ - 

evidence that injury plays an 
but deformity, 

stS f P^^afion which increases under the 
a nrp ov- 1 °^ whether the injury increases 
Thp + ^ distortion has not been decided. 

ency at any rate has been to classify 

o ® fracture rather than 

as a developmental deformity. 

In cervical coxa vara the influence of injury 
I 1 I hnno^ apparent. That there may be some local 

Fig 510 Thn 4 JiIrpTxr^n influence is possible and even 

of the Femoral man^’ o^®os the position is, as Whit- 

Neek disproportion between 

tte Se®n .vh ofl 

at Ion 17- r. ® P"^ ^pon it.’ One fact 

Avhich results in lessening the aiSb '7? th^^f any previous influence 
genital error, rickets Innnl ^ i • femoral neck, be it con- 
posing factor in the’developmSTof ^ 

means a greater degree of straR and ^ lessened angle 

prelude to congestive cb an frno vi,- ^ degree of strain is the 

softening and fCrpVot ”fTh “ f''" 
diminution of the Xralingh,'’™ 

During the active iS.^ If “'““"8“ boon fcnnd. 

softened, the interior of the relatedl^^^r^^^ congested and 

usually an effusion of fluid In congested, and there is 

altered in so much as the unner hnr i acetabulum is 

normal. In long-standing S tt™“ “ T 
muscles and ligaments aro^und tho^joult. “‘‘‘*1“'™ ob“”go8 in tlio 



SURGERY OF THE LOWER EXTREMITY 1017 
commoa typo of tho disease In bilateral examples of this type the 
degree of lumbar lordosis is increased 

Diagxosis Tuberculosis of tho hip joint and congenital disloca 
tion are tho conditions most likely to bo mistaken for coxa Tara 
In tuberculous disease tho movements of tho joint are limited in 
every direction by reflex muscular spasm , morcoaer, tho history is 
different, and X ray investigation confirms tho distinction 

Congemtal dislocation of tho hip, particularly tho anterior 
\ariety, is easily mistaken for coxa aara, but tlio history should 
prevent tho mistake, for coxa \ara is essentially an actiuircd deformity 
In doubtful cases the physical and Xray examinations afford tho 
\anous distinctive features 

Peoonosis Tho question of prognosis must necessarily depend 
upon such a aarictj of features as the type of the disease, tho period 
at which active treatment is begun, and the nature of tho treatment 
adopted In general, it may bo said that ‘ cerMcal ’ coxa \ara is 
morercsponsiie than the epiphyseal type, that the earlier the disease is 
treated the more fai ourablo are the prospects, and that, if there is a 
prospect of improicmtnt by conscr\ati>o measures, tho results are 
likely to bo better than those obtained by the most successful operate o 
treatment 


Conser>ative If the deformity is diseoicred at an early stage, 
its progress may be checked by arresting the exciting causes Standing 
for long periods is prc^enied, and work which entails musclo strain 
on tho lower limbs is avoided The nutrition of tho part is injproi cd 
hy massage, exercises designed to correct tlie persistent adduction 
are presenbed, and such amusements as horse riding and triojelo 
riding are encouraged Daily forcible manipulation of the hmb into 
an abducted position may be practised If tho condition is unilateral 
and early in degree, a jicrmeal crutch splint (Judson) or a con 
\alescent hip sphnt may bo used until such time as the part is strong 
enough to permit full weight bearing 

Operative In the majonty of cases the deformity is so fully 
established that operative treatment is necessary This may take the 
form ol forcible abduction, of hnear osteotomy or of cuneiform osteotomy 
forcible Abduction In actne cases of tho disease when the bono 
lb soft and the deformity progressive, the restoration of the normal 
range of abduction and internal rotation may be considered as an 
evidence of the correction of the deformity It is assumed that by 
forcible abduction, tho head is fixed by the lower part of the capsule 
w lie the deformed neck la forced against the upper border of the 
acetabulum, and that through the influence of these fulcra and the 
lei crage of the limb, the deformity is o\ ercome 

t 0 necessary position has been secured, the limb is fixed m a 
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position of slight flexion with some degree of adduction and external 
rotation. The muscles around the hip are wasted, the prominence 
of the great trochanter is increased, and this bony point is displaced 
upwards and forwards. The movements of abduction, extension, and 
external rotation are limited. 

In bilateral cases the degree of limp is more marked, for the limita- 
tion of abduction necessitates swaying of the pelvis. The normal 
lumbar lordosis is diminished because the trochanter is displaced 



Fig. 512. — Congenital Coxa vara (Child aged 3 years). 


forwards. Bilateral cases are often accompanied by the deformities 
of knock-knee and flatfoot. 

A Rare Variety of Coxa Vaia. 

It sometimes happens that the femoral head is displaced doimioards 
and forwards, instead of downwards and backwards. In this event 
the clinical features are imusual, for, while abduction is limited as m 
the classical examples of the disease, external rotation and extension 
are affected in distinction to the internal rotation and flexion of the 



Fio 514 — Coxa ^ara treated bj Sub trochantcnc Osteotomy (Girl 10 iOars) 


great trochanter is flattened, and its upper border may be below 
Nelaton s line Adduction is limited, and tho child 13 late in walking 
When walking is attempted the gait is unsteady and swaymg in char 
acter Pam 13 usually absent The leg is often abducted and rotated 
outwards, the gluteal muscles are atrophied If tho condition is 
unilateral slight scohosis may be pr^nt X ray examination will 
confirm the diagnosis which the clinical features suggest 

TRBVTurNx In the majonty of cases it is unnecessary to 
a opt any special treatment directed towards correction of the 
bo y deformity If the child can be induced to walk and to 
exercise the limb, it will be found that there is a natural tendency 
owards correction of tho error Mote aggressive methods have been 
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plaster spica bandage in an attitude of extreme abduction and internal 
rotation until restoration of the parts is complete — ^i.e. for about six 
weeks. Thereafter a short plaster spica or a traction hip splint is 
worn for six months. 

Linear Osteotomy. This operation is usually practised in cases 
associated with an extreme degree of outward rotation of the femur, 
and, as this item of deformity is not specially evident in the child, 
the operation of linear osteotomy is rarely indicated. If it is required 
it is practised at a level immediately below the trochanter minor. 



Fig. 513 — Double Coxa vara (Girl 10 years). 

Cuneifotm Osteotomy. The usual operative remedy is a cunei- 
form osteotomy at a level directly opposite the lesser trochanter 

The cortical substance on the inner asjiect of the bone should not 
be divided, but retained so as to act as a hinge upon which tlio 
shaft of the femur is forced outwards until the necessary amount of 
abduction has been secured. 

It is recommended that the size of the wedge which it is necessary 
to remove may be estimated with a sufficient degree of accuracy by 
making a paper model from an X-ray picture. 

The wound is closed with catgut and the limb is immediately fixed 
in normal abduction with a plaster spica bandage ivhich extends from 
the pelvis to the foot. Union is sufficiently firm in eight weeks, the 
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the origin of the dibcis>c The gciitril Jicalth of tlic child is often 
indifferent 

The Course of Ihe Disease The dibcai»o may ha\ o an acute begin 
mng or its comiucncemcnt may bo so insidious as to escape notice 
for some time 

In the acute examples an intermittent pain is complained of in 
the region of the lup and a moderate degree of fev er may be recorded 
While the pain is present muscular spasm exists, so that the hip tends 



Fig Clfl — Pseudo coxalgia (Ferthea disease ot the right lap) (Boj 9|3ear3old) 
The dlietae lias undergooe a spontaiKous cure tail cbaractetlsUc flattening of the upper 
cpli^iTsb remalni 


to become flexed and adducted These features, however, are tem- 
porary, and after a few weeks they subside, leaving some degree of 
stiffness m the joint 

Most cases, however, begin in a more gradual and insidious fashion 
that the child limps, particularly after walking 
^Vhen questioned he may confess to some pam in the joint, but 
usually he describes the feature os stiffness rather than pam The 
limp persists, while the pam generally disappears, though there are 
intervals when the pam returns and the hmp is exaggerated 
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recommended, but tbeir adoption, has had little success. The various 
methods are fixation in a position of exaggerated adduction and 
internal rotation, tenotomy of the abductors, and sub-trochanteric 
osteotomy of the femur. 


PERTHES’ DISEASE 

Several of the older clinicians have commented on the fact that 
a certain proportion of cases of presumed tuberculous disease of the 
hip joint appeared to make an unusually good recovery, both from 
the point of view of time and of functional result. It is possible that 
many of these eases were examples of the condition now classified 
as pseudo-coxalgia. 

It is to Legg of Boston that we owe the first distinctive 
description of the disease. In 1909 he described a non-tuberculous 
affection of the femoral head, the characteristic features of which were 
a flattening of the head and a broadening of the neck. Legg believed 
that trauma, followed by interference with the blood supply, was the 
origin of the change. 

About the same time Sourdal of Paris, in collaboration with Calve, 
presented a thesis to the University of Paris, the subject being a 
consideration of 250 radiograms of the hip joint. In nine instances 
he described a condition which would now be recognized as corre- 
sponding to pseudo-coxalgia. It was at this time also that Walder- 
stroom of Stockholm drew attention to the same peculiar condition, 
classifying it as tuberculous. 

In 1910 Calve analysed 500 cases of supposed tuberculous hip 
disease, in ten of which he described characteristic pseudo-coxalgic 
features, but he held that the appearances were tuberculous in their 
origin. 

In 1910 and again in 1913 Perthes of Tubingen gave detailed 
descriptions of the disease, and the attention which his paper aroused 
was such that his name is often applied to the disease (Perthes’ disease). 
Schwartz, an assistant of Perthes, published an elaborate account of 
the condition in 1914, basing his observations upon a series of tiveiity- 
two cases. 

Since 1914 numerous contributions have been made to the study 
of the disease, and of these the recent papers of Sundt (1921) and Platt 
(1922) are the most suggestive and illuminating. 

CuNiOAii Fjsatobes. The majority of the cases are first recognized 
during the first decade of life, and more particularly from five to ten 
years. Legg has described the disease in a child of tAvo and a half years 
and Schwartz met with a case in a girl of fifteen. 

The incidence is greater in boys than in girls in a proportion of 
about four to one, a fact Avixich has been c.xplained by the suggestion 
that trauma (assumedly more frequent in boys) has an infiuence on 
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tbo ofigiit of the ih*<‘'L‘>c T!io t,em.rU lailUi of tht ih ofku 

indifferent 

fbt Courst of llic Discast The disc-iao in aj ha\ c an aculo begin 
nmg or its commencement maj bo mj imulious os to lacajw nolico 
for some time 

In the aeule txamplui an jntcnmltcnt |>nn is comidained of ui 
the region of the hip and a moiKrato dtgret of fc\er maj bo recorded 
While the pirn la prtfeeut Iml^.c^lar^pasmcxuts, so that tho lap lenda 


rio 515 — Pseudo coialgia (Pertbee disease of tiie nght hip) (Be> SJ jeara old) 
Tlw Uls»»*e has unJerscaiB a epooiaaeout cure but tta chuscUrbUe flatltalng of Iho uppft 
epljdijrsb temeJos 

to becosao flexed and adducted Tbese featurca, however> are teta 
porary and after a few uceks they subside, leaving some degree of 
sti&iess in the joint 

Most cases, ho-wever, begin m a more gradual and insidious fashion 
It 18 noticed that the child hmps, particularly after walking 
When questioned he may confess to some pain, m tho joint, but 
usually he describes the feature as stiffness rather than pain The 
hmp persists, uhile the pam general^ disappears, though there are 
intervals when the pain returns and the hmp la exaggerated 
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Under treatment the features gradually improve, and recovery, 
except for some limitation of abduction and internal rotation of the 
joint, is the rule. 

Physical Examination. The general health of the child may be 
poor. The great trochanter is more prominent than usual ; it appears 
to project laterally to a greater degree than its fellow, and its outline 
is thicker. A slight degree of elevation of the trochanter has been 
described in fully established examples of the disease, but we have 
never been able to confirm this observation. The limb as a whole 
may show slight muscular atrophy, but there is no trace of a localized 
gluteal wasting. Calve has described the relative ease with which 
the head can be felt in the base of Scarpa’s triangle (Calvd’s Sign). 
The movements of flexion, abduction, and internal rotation are slightly 
limited. Spasm and acquired shortening of the adductors, and 
deformity of the femoral head explain the interference with movement. 

Radiographic Signs. The X-ray appearances of the head and 
neck of the femur are characteristic. The earliest change is a flattening 
of the rounded upper surface of the head ; some time later the central 
nucleus increases in density, probably because of hyper-calcification, 
and afterwards it affords a curious ‘ frag)nented ’ appearance. 
Thereafter the head undergoes a further distortion until it may 
exist as a flattened plate of tissue. 

The neck becomes shortened and broadened in outline, the 
upper portion may show a fragmented appearance similar to that 
displayed in the head, the epiphyseal cartdago may also become 
distorted in outline. 

Changes may appear in the acetabulum — the outline of the cavity 
alters in conformity with the changes in the head, and a parallel con- 
dition of fragmentation may be detected in the upper portions of the 
acetabular wall. A change which is often noticeable is the appear- 
ance of increased depth between the femoral head and the floor of 
the acetabulum. 

In certain old-standing cases arthritic changes may appear in the 
joint. 

Etiology. There is considerable doubt regarding the method of 
production of the disease. 

Trauma. Many observers have inclined to the view tliat trauma 
is the responsible feature in so far as it intei feres with the blood 
supply and so inaugurates a nutritional disorder of the Jicad which 
results in atrophy ; the changes in the neck are eonsideied to bo duo 
to a compensatory hyperiemia. Tlio difiiculties in accepting tho 
traumatic theory are that a certain proportion of eases arc bilateial, 
and that in many there is no history of injury. 

liickets. Calve originally put forward the suggestion that rickets 
might prove to be the respoiusible factor, but the autJior of tlio theory 
has now abandoned it, and we have no evidence that tlio ebangos aro 
in any way rachitic. 
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Syphilis Roberts of Yorktli^cnUd (Jh co/J<liti<>» o'* oho of 
j.jphihtic osteo choiulnlw, but no cint khousI^ iicipts this Mt« 
Roberts’ eases luny ha\i, Ihiii tximplcs of i comtiiltnco 

ibnonnal Ossification Wtil and Dchtnla bLlu\ttl tliat Uic tlLstaso 
was a developmental one, and that a dtlaj in tho formation of the 
epipi)}seal nucleus affected the groalli and the mitrilion of the rtlated 
head ^^e have no e\idenco that the jiosaihilily e\tr arises 

In this class may bo includid the \it»s of certain writers that 
errors in the secretion of tho ductluss gUiids jurticuUrly the thjroid, 



Tig 010 — 1 Mudo coxaJgia (Perthos diaea^e) (Boj 10 jears old) 
ABfx»mjleoflhedlj«a»e*flcttirglhelellWp TlirrenmBrLM Jeformltyot the upper r(lih>8is 
ObcascolSyean duiatioo 


are responsible for the imperfect development of the nucleus, and 
the endosteum of the head 

Jnfeciion The view which at present meets with most accept 
ance is that an attenuated infection, probably with a staphylococcus 
aureus 13 the cause of the disease Certain facts m the clinical history 
suggest this ongm, particularly the oci.2u>tonal occurrence of fever and 
le general ill health Several observers have succeeded in isolating a 
s ap ijlococcal organism, and Phimister has described tho histology of 
e structure of the epiphysis as suggestive of an infective lesion 
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If the infective theory is the correct one, the similarity between 
pseudo-coxalgia, tarsal scaphoiditis and the Osgood-Sclatters disease 
is striking 

Diagnosis. As a rule the X-ray appearance is so characteristic 
that the true nature of the disease is recognized. When confusion 
arises it is in the early stages before the t 3 rpical radiological changes 
are apparent. 

The features of limping, stiffness, and pain may suggest an extra- 
articular tuberculous lesion in the neighbourhood of the hip joint, and, 
in fact, without the aid of an X-ray examination, a distinction between 
the two conditions may be a matter of the greatest difficulty. 

Coxa vara closely simulates pseudo-coxalgia as far as the clinical 
features are concerned, but the X-ray appearances remove any difficulty 
of distinction. 

Peognosis. The prognosis aspects of the disease are favourable. 
Even if no special treatment is followed, the condition becomes arrested, 
the fragmentation of the epiphysis disappears, the bone texture is 
restored on a somewhat denser plan, and the epiphysis regains a 
rounded outline. In the majority of cases there is no apparent 
disability of function after the cure of the local condition has been 
completed. 

The duration of the disease varies ivithin wide limits, but on an 
average a period of two years elapses before symptoms and signs 
disappear. 

Treatment. It is generally accepted that immobilization of the 
part for a period of six months or one year, followed by an interval 
in which weight-bearing is prohibited, should be the routine of treat- 
ment, but in this connection Sundt’s ^ findings are interesting. In 
three groups of cases divided as follows — 

(1) 19 cases in which the joint was immobilized for two years, 

(2) 10 cases in which the joint was immobilized for one year, 

(3) 23 cases which were allowed complete freedom — 

he found that there was eventually no real difference in the degree of 
deformity. 

Yet, in spite of such negative findings, the consensus of opinion 
is that in the early stages of the disease it is well to immobilize 
the joint for six or twelve months in a light plaster case, the limb being 
maintained in an abducted position. For a further period of .si-x 
months a hip splint of the Thomas or of the traction pattern with 
patten and crutches should be used. 

CONGENITAL DISLOCATION OF THE HIP 

The error of congenital dislocation or displacement of the Inp 
joint is a condition of great importance from the point of view of the 
child’s future activity and usefulness. 

» Sundt, H. ; Zentralbl. /. Chir, Muy 29, 1920. 
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hrioioa\ 

The ^^ay lu mIucIi the displictmtiit insts his not yet bttn satis 
factonly demonstrated It may be and tint opniion w dindcd into 
two schools 

(1) That the error is the result of a dc\elopmtntardcfcct, 

(2) That the dislocation resiilta from mechanical causes acting on 

structures originally normal 

Certain arguments arc ad\anccd in fa\oiir of the nicchanical theory 



Fig 517 — Ck>ngeni1al Dislocation ot the ri^ht Hip 

It IS claimed that the condition is unknown in the lower animah 
that it IS in fact one of the prices paid by mankind for the orthograde 
position It 18 pointed out that when the dislocation is reduced the 
dev elopment of the parts improves, and the sex incidence (86 per cent 
in females) is quoted in proof <rf the same \ lew 

The mam argument in support of the detelopmental theory is the 
recognition of the fact that congemtal dislocation of the hip is common 
in monsters where there axe many associated errors Probably 
Le Damany is correct when heclauns that a pure dev elopmental etiology 
should be reserved for this clasa (teratologicai dislocation) w here there 
IS a deficiency in the hip fonuu^ tissue of the anlage 
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If the infective theory is the correct one, the similarity between 
pseudo-coxalgia, tarsal scaphoiditis and the Osgood-Sclatters disease 
is striking. 

Diagnosis. As a rule the X-ray appearance is so characteristic 
that the true nature of the disease is recognized. When confusion 
arises it is in the early stages before the typical radiological changes 
are apparent. 

The features of limping, stiffness, and pain may suggest an extra- 
articular tuberculous lesion in the neighbourhood of the hip joint, and, 
in fact, without the aid of an X-ray examination, a distinction between 
the two conditions may be a matter of the greatest difficulty. 

Coxa vara closely simulates pseudo-coxalgia as far as the clinical 
features are concerned, but the X-ray appearances remove any difficulty 
of distinction. 

Prognosis. The prognosis aspects of the disease are favourable. 
Even if no special treatment is followed, the condition becomes arrested, 
the fragmentation of the epiphysis disappears, the bone texture is 
restored on a somewhat denser plan, and the epiphysis regains a 
rounded outline. In the majority of cases there is no apparent 
disability of function after the cure of the local condition has been 
completed. 

The duration of the disease varies within wide limits, but on an 
average a period of two years elapses before symptoms and signs 
disappear. 

Treatment. It is generally accepted that immobilization of the 
part for a period of six months or one year, followed by an interval 
in which weight-bearing is prohibited, should be the routine of treat- 
ment, but in this connection Sundt’s ^ findings are interesting. In 
three groups of cases divided as follows — 

(1) 19 cases in which the joint was immobilized for two years, 

(2) 10 cases in which the joint was immobilized for one year, 

(3) 23 cases which were allowed complete freedom — 

he found that there was eventually no real difference in the degree of 
deformity. 

Yet, in spite of such negative findings, the consensus of opinion 
is that in the early stages of the disease it is well to immobilize 
the joint for six or twelve months in a light plaster case, the limb being 
maintained in an abducted position. For a further period of six 
months a hip splint of the Thomas or of the traction pattern ivith 
patten and crutches should be used. 

CONGENITAL DISLOCATION OF THE HIP 

The error of congenital dislocation or displacement of the hip 
joint is a condition of great importance from the point of view of the 
child’s future activity and usefulness. 

1 Sundt, H. : Zentralbl. /. Chir, May 29, 1920. 
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childs limb It liirlh is [wssiMj llio liruniluij. I's a 

displacement Ilm. iiiaiiauiro ol iniiiKilialo torcib j. ^ “ 

praetiee in eertam locallllta, anil ll niaj laplain H'O 
incidence iihicli the disease sorailiracs niUKarn to In'e , 

Oder Thcona of Cnusalioil Vnnoiia other tlliories of causation 
have been put foraard, of nliich onl} tin) briefest mention need be 
made Intra utcniietraiimatisin has been blamed, but noovidenco i 
support of tins exists Traunia during birth has been held rtsiwiisible, 
and, in coniunction iiatli the errors »e haac discnbed, its inllucnco 
may sell bo imi»rtant Muscular contraction, tbo result of central 
ner\ou3 disca&o, and paralj'-n due to iiiUnor jxihoJujtlitiH ha\o )ipn 


suggested as causatnc 
factors, but no evidence 
of either condition exists 
m the tj'pical case 

Incidence of Sex and 
Side The occurrence is 
commoner m females 
than in males m a pro 
portion of 0 to 1 The 
special configuration of 
the pelvis in the female 
IS the explanation of the 
unequal division 

About 75 per cent of 
the cases are unilateral, 
the remainder bilateral 
the left side is more com 
monly affected than the 
nght, but the difftrencc 
m this respect is not 
great 



PATHOLOGY Fio cio — CJontemtal Dislocation o£ the Hip 


It must be appreciated Joint (A/ter Adatnt ) 
that the pathological To Uiow th# hoursUiu tonltacllon o( the capsular llga 
changes vary according to 

the age of the patient, the morbid anatomy of an untreated congenital 
dislocation of a child of twelve years being very different from 
that of a newly born child In the former the secondary changes, 
the result of unequal pressure and incorrect position have produced 
altered configurations which are not present in the original deformity 
The folloYving details apply to the early untreated examples of the 
disease, the changes being grouped on an anatomical basis 

Changee tn the Pehic Bone The entire pelvic hone on the side of 
the dislocation is imperfectly developed, and there may be an imperfect 
ossification of the conjoined rami of pubis and ischium The aceta 
hulum 13 triangular in outline and shallow in depth, but rarely 
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We believe that, excluding the variety where gross errors of 
development are at fault, congenital dislocation of the hip has an 
origin which is partly developmental and partly mechanical. If the 
outline of the acetabulum is studied in a typical ease it will be found 
that the acetabular rim is deficient in its upper and posterior mar^ns, 
while examination of the upper end of the femur shows that there 
is an anterior torsion of the head and neck on the shaft. The torsion 
is the essential factor in the production of the deformity. Because 
of it the femoral head has never been accurately in position in the 
acetabulum, with the result that there is insufficient excavation of the 



Fig. 51S — A Sub-luxable Hip {Le Damany) (Child 2 years old). 

The upper shell of the acetabulum Is Imperfectly formed, and the head of the bone tends to be 
displaced upuaids and bachitards. 

cavity, and an imperfect postero-superior margin, and in the absence 
of this upper margin dislocation of the head is likely to occur, if 
hhia view is correct, the actual stage of dislocation is probably post- 
natal in its occurrence. It may be possible to recognize the existence 
of the deformity before the displacement has occurred by the miusual 
defuee of vertical movement in the hip joint. To this condition of 
affairs Le Damany has applied the term of the ‘ subluxabU hip.' 

With a hip in such a subluxable condition’forcible extension of tho 
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manzed by saying that tho pclvi femoral group muscles aro 
shortened, ivhilo tho pelt i trochanferio muscles aro stretched and 
lengthened 

Chanqcs tn Oic Ligaments Tho cnpMilar hgiment is stretched, and 
1 circular narrowing, corresponding to the line of tho ilio psoas muscle, 
may produce an hour gla^a contraction Tho Iigamcntum teres is thin 
and flattened, sometimes it is absent It is usual to find an excess of 
flmd mthm tho capsule of tho joint and the cotjloid ligament is 
imperfect in its formation 

The Position uhich the Head may occupy A di'splacement of tho 
head upwards and back' 
wards is tho usual c\ent, 
a sub spinous position is 
present in about 2 per cent 
of cases, a forward or pel 
'ic displacement is equally 
rare 

Later Changes M ago 
advances a series of changes 
occurs which result from 
altered function and from 
decreased blood supply 
through the atrophied 
ligamentum teres These 
changes aflect the femoral 
head , they result m defor- 
mity of the upper epiphysis, 
and even in complete ab 
sorption of tho head and 
neck It is important to 
r.alize that the changes j,,o 521 — Congwulal Dwlocation of the Hip 
may continue after a sue Joint {After Lorenz ) 

cessful reduction of the dis A veil (orined (aUe aceUbulum Iwa aboTe the proper 

Inra+Trui and the femoral head 1$ In a COM Tara attitude 

location to Oie Shalt 


THE CLINICAL IlISTOEY 

It IS imusual for the deformity to be discovered at birth An 
obsert ant examiner may notice an unusual prominence on the dorsum 
ilii, or an abnormal mobility of the hip m one direction, but as a 
rule the deformity is undetected until the child begins to walk A 
limp 13 then noticed, and, as greater freedom in walking is pretctised, 
tho hmp becomes more noticeable Ex^rt advico is now sought, 
and tho condition is recognized and treated 

It IS of interest to notice the eventual history of cases which have 
been untreated, or m which attempts at reduction have failed The 
functional disability rapidly increases between the ages of twenty and 
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obliterated , above it, in a varying position, is the depression of the 
false acetabulum in ■which the femoral head rests. Between the false 
and the true acetabula there is a deficiency of that postero-superior 
rim upon 'which the stability of the cavity so much depends. 

CJianges in the F emur . The head of the femur is large in comparison 
with the existing acetabulum ; the normal ratio between the two is 
therefore reversed. On the posterior and inferior aspects of the head 
there is flattening of the rounded outline. Omng to the small size 
of the centre, the upper epiphysis is imperfectly ossified, so that there 
is a conical deformity of the head or even a complete disappearance of 
the upper epiphysis. 

The neck of the femur is usually shortened, and its relationship 



Fig. 620. — Congenital Dislocation of Hip. 
(After Adaina.) 

Specimen obtained from long-standing nnrcduccd dislocation 
of tho hip. A false acetabulum has developed above the original 
and the head and neck of the femur have disappeared 


to the shaft is gener- 
ally in a position of 
coxa vara — a co.xa 
valga is an uncom- 
mon. The most im- 
portant change in 
the neck, however, is 
exaggeration of the 
normal degree of an- 
teversion — while 12 
degrees is the usual 
angle, in congenital 
dislocation it varies 
from 30 degrees to 
75 degrees or e'ven 
90 degrees. The 
shaft of the bone is 
thinner and shorter 
than that of the 
opposite side, and 
the upper half shows 
the outward rotation 
to which allusion has 


been made. 


Changes in the Muscles. In describing the muscular changes it 
is convenient to group the muscles into tAvo divisions: (1) t/ic 
longitudinal or pelvi-femoial group, in Avhich the muscles pass in 
the long axis of the limb, the upper attachment being to the 
pelvis and the loAver to the limb beloAv the level of tho hip joint 
(to tliis group belong such muscles as the adductors and tho ham- 
strings) ; and (2) tho transverse or pelvi-irochanteric group, in 
Avhich the muscles pass across tho long axis of the limb from their 
origin on the pelvis to their insertion in the neighbourhood of the 
trochanter, e.g. the gemelli, the obturators, and tho gluteal muscles. 
Recognizing Wo such groups, tho muscular changes may bo sum- 
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no^ focussed on the region of the hip An anlcrtor tmo repeals 
asymmetrj of tho groo\o bclwLcn labium *««1 thigh, a hollowing o 
the front oi tlio Hugh Won Iho centre of the ingmml lignmcnt, nnil 
mbilatcralcoscs a cl:stmcll\o broadciung of tho iKnncmn A laleral 
title may sho» an clotalioii of tho trochanter aa cominrcd tilth llio 
opposite side iWcriorfy, the buttock fold is !ci,s distinct on tho 
affected side, and in posterior dislocations tlie displaced head giies 
rise to a prominence on tho dor- 
sum lilt 

Palpation Palpation confirms 
much of what inspection has 
shown, and it reveals certain 
additional facts 

On placing the finger lightly 
below tho centre of the groin 
■where the already mentioned hoi 
low exists it IS appreciated that it 
IS difficult to feel the pulsation of 
the femoral vessels Hus is duo to 
the absence of support of the 
femoral neck, and the feature is 
spoken of as the tuscular test 
licepet palpation in this region 
appreciates tho absence of the 
femoral head and neck from their 
usual position On the outer eide 
of the joint, the elevation of the 
trochanter may be demonstrated, 
and posteriorly it may be possible 
to make out the outline of the 
displaced head 

Mo\ ements With certain cx 
ceptions tho mo> ements at the lup j.,o 523 —Double Congenital Dia 
are free, and can be earned out location oJ liip Joint (Girl 10 
without pain or discomfort It is jeare) 

usual to nncl limitation 01 abduction l,^ the displaced hea^ ate If ell shown 
and of external rotation , in a small 

proportion of cases internal rotation m also limited Tho interference 
with the movements is to be explained by the shortening of the 
adductor group of muscles, and the mechanical obstruction offered 
by the displaced head and neck of the femur In early untreated 
cases it is possible to produce a telescopic movement at the hip 
joint, but in later cases tins sign disappears 

Measurements The iko malleolar measurement shows shorten 
ing in comparison with the healthy limb even in double dislocation 
there may be an asj-mmetry m length between the two sides The 
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thirty years ; of cases over thirty years of age there are very few who 
are able to walk one mile, and a considerable proportion are confined 
to house or even to bed. 

THE CLINICAL EXAMINATION AND THE PHYSICAL 

SIGNS 

Inspection. It is probable that the child walks into the presence 
of the examiner, and the limp is therefore the first clinical feature to 



Fig. 522. — Double congenital Dislocation of Hip Joint. 

be observed. It is of a sinkmg type, the body on the affected side 
being perceptibly lowered as weight is borne by the dislocated Jimh 
In double dislocation there is a waddling or rolling gait (the sailor gait). 

When the child is stripped it may be noticed that the figure outline 
is altered by the presence of a lumbar lordosis. If the child is young, 
the deformity is an indication of a double dislocation, but in older 
children a unilateral dislocation may give rise to a similar appearance. 
Inspection of the lower limbs reveals a lack of development on the 
affected side^ — the thigh is thinner, tiie buttock flatter, and the limb 
may show a shortening as compared with its fellow. Inspection is 
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parallel to the piano of tho floor, because tlio trans\cn)0 or pel\i 
trochanteric group of muscles contract and fiv tho lateral \ioll of tho 
l^lns against tho head of the femur If, however, tho limb upon which 
the child stands is tho subject of n coiigtnital dislocation of tho hip 
the transverse group of muscles is under a double, disadvantage — not 
only aro they stretched and wtakdicil, but tlio cMstenco of tho dis 
location robs them of a 
proper fixed jicmt The 
result 13 that when the 
child stands upon the 
dislocated limb, tho pel 
vis, instead of being 
mamtained parallel to 
the ground, sinks down 
wards on tho unsup 
ported side Tho 
tlemonstration of this 
^aturo 13 known as 
Trendelenberg’s sign, 
and it 13 of value in 
differential diagnosis 
Naralh's Sign If 
tho hip is the situation of 
a congenital dislocation 
the psoas tendon is dis- 
placed outwards as it 
crosses the pelvic brim, 
leaving a weak area 
beneath tho inner half 
of Poupart’s ligament 
cases it is pos- 
sible to demonstrate tho 
gap which results by 
inserting the tips of the 
fingers into it, and a 

congenital Dtslocation 

o* tno left Hip 

X-Ray Examination 
Tho examination is 

“dJition to demonstrating 
mation no in * dislocation the examination should give infor- 
S outZ ro-tts-tho onthno ol the femoral head, the Sh 
la present in the°fcmOTal“'““l. “’'in’”’ “* antevcrsion which 

.m^rta„erand t£ tetrrifhJ*“'T‘t “ “-■'ceablo 

0.0 with the patella Pointing strmghnraS^-^J™^^^^^ 



ObseiT« dep^ion of the right buttock fold when 
weiglit U borne by the nlTected leg 
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r 

i 


older the child the greater is the degree of shortening, and on an 
average it varies from 7 ]- inch to 2 inches. It is important to notice 
that the shortening is variable in degree, being diminished by extension 
and increased by weight-bearing. When the shortening is analysed 
it is found to exist above the level of the trochanter ; in other words, 
it is due to displacement upwards of the femoral head. 

The various measurements which are employed to demonstrate up- 



Fio. 524 . — Congenital Dislocation of the Hips. 

Double congenital dislocation of the hip joints In child 8i years old The prominences 
by the displaced femoral heads and the lordosis which accompanies the biiaterai dislocation arc »ii 
shown. 

ward displacement of the trochanter (Neiaton’s line, Bryant’s triangle 
and Chiene’s lines) confirm the dispo.sition of the shortening. It should 
be noted, however, that in long-standing cases there is some interference 
with the growth in length of the femur, and this will exaggerate the 
shortening. 

In unilateral cases the umbihco-malleolar measurement generally 
shows some degree of apparent shortening owing to the persistent 
adduction of the displaced limb. 

Special Features. Trendchnberg's Test. When a normal in- 
dividual stands on one leg the transverse pelvic line is maintained 
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dislocation may ensue The cuso history and tho case \\ith \%hich 
replacement is jwssiblo distinguwh Iho condition from other tyi>cs of 
dislocation 

III Coxa vara Without tho aid of an X ray this condition is 
\ety liable to bo confused with congenital dislocation Tho distin- 
guishing features of coxa ^ ara arc — tins Iiinp is less bo\ ere, the shorten- 
ing IS constant (not xarnble as in congenital dislocation), on rotation 
of the Umh it may be possiblo to feel tho head in its iiornial position, 
and Trendelcnhcrg s sign is rctereed, tho unsupported side of tho pclv ts 
being tilted upwards There arc many eases, ho\\e\cr, in uhich the 
similarity is so great that only an X ray uall make tho distinction 
clear 


PJtOOSOSIS 

In tho untreated case, tho deformity, lameness, and shortening 
increase rapidly during the jeats of growth Tho tendency is for tho 
displaced head to continue to migrate until it is arrested by tho tension 
of tho thickened cajisule and tho stretched muscles , actual neo- 
arthrosis IS a rare occurrence In bilateral eases the progress of tho 
deformity is apt to bo rapid, and joint pam and muscular spasm may 
become so marked as to lead to airtual maalidism Eacn where tho 
dislocation has been reduced tho eventual outlook is unsatisfactory, 
for arthritic changes may ensue which lead to absorption of tho head 
and neck with subsequent recurrence of the dislocation Tho lesson, 
however, which a study of tho prognosis teaches is that every oHort 
should bo made to reduce tho dislocation 

TJtEATMBNT 

The consideration of treatment resolves itself into two headings 
I Treatment by manipulation, and 
II Treatment bv open operation 

I Theatment by JlANittmaTioN 
The most suitable Age Provided that the child is old enough to 
have control over the organic reflexes, treatment may bo begun as 
boon as the diagnosis is made, but the analysis of a large series of 
cases has shown that during the third year is the ideal time to begin 
mampulativc treatment ^terthi third j ear successful mampulation 
becomes gradually more difficult with each year, until by the eighth 
jear tho probability of successful manipulative reduction is remote 
PTeliminanes to the Reduction As the mampulation. is tarried out 
under anaesthesia the usual preparations are made Attention should 
bo paid to the condition of the bowel, as a flatulent distention may 
interfere with the proper appheatioa of plaster It has been recom- 
mended that preliminary extension of the hmb makes reduction easier, 
but a e have not found tho recommendation of real practical value 
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^the patella pointing inwards as far as it is possible to invert the limb. 
If an abnormal degree of anteversion is present, the first plate will 
shovf the femoral head as though it were superimposed on the tro- 
chanter, while the second will demonstrate the outline of the head 
and neck distinct from the trochanter. If estimation is made by a 
goniometer of the degree of inversion of the limb which is necessary 
to afford a complete outline of the head and neck, the figure ob- 
tained gives a fair estimate of the degree of anteversion which 
exists. The estimation is valuable when treatment is carried out. 

DIAGNOSIS 

The history of a painless sinking limp, first noticeable when the 
child begins to walk, should suggest the likelihood of a congenital 
dislocation. The confirmatory clinical features are the shortening of 
the limb, the displacement upwards of the trochanter, the absence of 
the head from its normal position below the centre of Poupart’s liga- 
ment, the limitations of abduction and internal rotation, other move- 
ments being free, and in certain cases the demonstration of the head 
on the dorsum of the ilium. A positive Trendelenberg’s sign is a 
further point in evidence, and the diagnosis is confirmed by X-ray 
examination. 


Differential Diagnosis 

Certain conditions resemble congenital dislocation of the hip joint. 

I. Post-infective Dislocation. A child may show the clinical 
features of a dislocated hip, the history being that the signs became 
noticeable soon after the child began to walk, X-ray examination 
demonstrates a dislocation, yet it may not be a congenital displacement. 

Infants who have suffered from scarlet fever or from one of the 
exanthemata may develop an acute arthritis of the hip joint, and m 
the presence of more urgent symptoms the hip condition is overlooked, 
the joint capsule ruptures, and the head of the bone becomes dislocated. 
A superficial abscess may appear, and be treated, and the condition 
is forgotten until the child begins to walk. It is of great importance 
to recognize the existence of such cases, for, if the condition described 
is treated on the assumption that it is a congenital error, disaster iviU 
certainly ensue. 

Post-infective dislocation should be suspected — 

(1) When there is a history of previous infection in the region of the 

hip. 

(2) When the hip movements arc more limited than those of a con- 

genital dislocation. 

(3) When X-ray examination .show.s greater deformity and ab.sorption 

of the head than i.s usual in a congenital dislocation. 

II. Post-paralytic Dislocation. In eases of extensive infantile 
paralysis involving the muscles around the hip joint a secondary 



Fio 52Gc — StrekhiDg the Adductor Group of Muscles 


B Stretching the Ligaments and bringing the Head of the 
Femur into the loivest possible position The child lying on its 
back ivith the hip bent to a right angle, the ligaments around the hip 
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The Technique of Reduction 

A. Stretching the related Parts. The child is placed on a low 
table and deep anaesthesia is induced. The procedure begins with a 
thorough stretching of the various structures around the hip joint 
which may interfere with reduction. 

(1) The Hamstrings. The child lying supine, and the opposite 
thigh being flat on the table, the assistant holds the limb firmly in this 
position so as to control the pelvis. The surgeon now flexes the affected 
hip joint to its full extent, and, while it is in this position the knee is 
gradually straightened. The manipulation is carried out slowly and 
carefully, and kneading of the muscles over the ischial tuberosity may 



Fig. 526a. — Beduction of Congenital Dislocation of the Hip by Jlanipulutioii. 

Method of fixing the Pelvis by holding the Limb of the healthy side against 

the table. 

In this nay the assistant docs notlntcrlcio wJth the manipulation 

assist the process The manipulation is continued until the knee is 
completely extended while the hip is in full flexion. 

(2) The Adductors. The child remaining in the supine position, 
the limb is now gradually abducted. At first the shortened adductora 
present considerable resistance, but by careful manipulation tbb is 
overcome. It is univise to break or to divide the adductors, as they 
constitute valuable ‘ stays ’ for kcexnng the hip in position after 
reduction has been carried out : stretching is all that is necessary. 

(3) The Ilio-psoas and Anterior Muscles. The child is now jilaced 
on its face, and, while the assistant fixes the pelvis, the surgeon 
gradually hyper-extends the limb at the hip joint. The risk of fractur- 
ing the upper end of the femur makes this niancuuvro a dangerous one, 
but the risk is avoided if the liand and forearm are placed along the 
anterior aspect of the thigh so as to support the whole length of the 

femur. 
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pulled doMTiward-; to its fullest extent After these prclnminnis the 
actual lumipulatiou of rtduotiou is procittkil nith 

C The actual Reduction If the displacLiI head lu-s nnmcdnttly 
above the acetabulum, and if the child w joiiiig, wiiiplc extension may 
produce reduction A result so easily achieved is, houtver, uniisna), 
and a more complicated inanttiivn of reduction is generally, 
required The child l^ung supine, the affected limb is grasped 
at the knee, hip and knee being fully flexed The other hand, 
clenched, is placed behind the hip in sucli a {wsition that tho radial 
edge of the hand is resting ngainst the posterior edge of tho 
trochanter While the hip is fidh fleud the surgeon forces tho held 


Fio 52GF~-Bnaging tho Head down 


of the femur downwards and backwards by exerting force in the 
long axis of the femur the pelvis being fixed bj the assistant 
placing his hands on the anterior superior spines of the ilium The 
limb Is now abducted and rotated outwards and while this movement 
is being earned out the trochanter is guided forwards by the free edge 
of the hand upon which it rests As the abduction and rotation 
outwards begin to approach a nght angle to the lateral line of the 
body, a sense of resistance is felt as the displaced head comes into 
contact with the posterior edge of the acetabulum It is at this point 
that care is chiefly required M it is attempted to overcome the 
obstruction blindly the upper end of the femur may break, but with 
care and gradual manipulation in a favourable case the head slips 
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Pig. 52GD.-stretclnng the Dio-psoas 



Fig. 52 Ce.- — The manceuvre nf ht-t 


S'iXlow rrr.’ ^ead. hooka hia arnaa round 


leg below the knee, and ;xerta :t™o 

The limb is now ful“ ext“nl. “S'? 
perineum to afford a counter-puii, the foot ^ ^ 


IS grasped and the iimb is 
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pulled dowiiM-iitls to jts fulUst ixtuit After tlicse prclnmn iriij. tho 
actual mninpulation of rcdiicltou w i)nH,t<.di.d «illi 

C The actual Reduction If lhcdb>pl'icc<Ihti<lliLSJiunitclnttlj 
abo\c the acetabulum, and if the child w joung, biniplc extension niaj 
produce reduction A result so cam]} achievtil is, howcvir, unusual, 
and a more complicated iiian<LU»re ol riduction h gtjural)> 
required The child Ijing supiiu, the atltctcd hmb is grasped 
at the knee, hip and knto being fully lltxtd The other hand, 
clenched, is placed behind the hip m such a position that tho radul 
edge of the hand la resting ogimst the jiostcrior edge of tiio 
trochanter Mhilo the hip is fuU^ flexed the surgton forcis the- hiad 



Fio 52Gr — Bringing the Ilead down 


of t}ie femur dounwards and backwards by exerting force in the 
long axis of the femur the pelvis being hxed by tiie assistant 
placing his bands on the anterior superior spines of the ihum The 
limb 18 now abducted and rotated outwards, and while this movement 
13 being earned out the trochanter is guided forwards by the free edge 
of the hand upon which it rests As the abduction and rotation 
outwards begin to approach a nght angle to the lateral line of tho 
body a sense of resistance is felt as the displaced head comes into 
Contact with the posterior edge of the acetabulum It is at this point 
that care is chitfly required If it is attempted to overcome the 
obstruction blindly the upper end of the femur may break, but with 
care and gradual manipulation in a favourable case the head shpa 



Pig. 52Cu. — ^TJ io bccond Htugo of Roductioii. 

'Xbc alHludlou unil rotation outu.uda U bcglnnliiK- 

into the acetabulum with a perccjitiblo jerk, and .sometimes with an 
audible crack. 

Modifications of the Manoeuvre of Reduction. (1) licdnctw>i 
in the prone Position. This method may succeed wliere the 
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oriuury lualiud talk With Ihi) cliiU Ijiiig im Its fact, llio limb 
IS abducted ami rot itcd uuluanls to v nght angle M itli tlio body, tlio 
Inec being IIctoI In tins iwsition one bind grasps tlio knee aiblto 
the other is placed oatr tlio jiostirior edge of tlio troebanter and the 
displaced bead By a careful circninduction lUOVLiuuit of the kntt, 
lifting the knee off tlio table nhile tbo other band caerta dmiiinards 
and fonrards prassuro on the bead and troebanter, it is often posSlb e 
to gmdc the head into place 

(2) Modification \f there mudi Inlctorswn of ihc Neck Hibbs 
has recomraendeil that if there is a considerable degree of antttorsion 
it may be adinsablc to carrj out a prtliimiiarj osteotomy i:i tlio lower 
third of the femur before reducing the dislocation IIo adMSts tint 
after the bone is di\ ided the low tr fragment should be rol'itcd outw ards 
and allowed to mute in this position The patient fahould then use the 
hmb for two montlis, and during this time tho eversion and therefore 
the antctorsion of the neck is further improved by exercises and 
vplinta When the antetorsion has been corrected reduction is earned 
out 

Apart, however, from this Kcooiincndation (which, of course, will 
only bo follow ed in the most extreme casts), if tlio X ray examination 
shows a moderate degree of antttorsiou, the ordinary inancouvre of 
reduction must bo modified Tlio modification is that abduction 
and eversion must not be earned to the extent which is advised in 
the ordinary case , instead of the limb being abducted and everted to 
a right angle, reduction is attempted with tlio hmb m a medium 
position 

To recognize that the Dislocation is reduced There is usually 
no difficulty in recognizing that the reduction is complete — a char 
actenstic feature is the stability of the limb in the abducted everted 
position, and this stability is increased if tlie adductors and hamstrings 
have been kept intact These muscles act as sta>3, holding tho shaft 
of the femur against the lateral wall of tho pelvis, and the test is often 
quoted that, owing to the tension of tho hamstrings there is inability 
to extend the knee while tho hip is in the reduced position 

Reasons for Failure of Reduction In certain cases attempts to 
reduce the dislocation fail It may be that the head jiasses into the 
acetabulum only to escape from it at once This is an unpromisuig 
situation, as it means an imperfect acetabulum or a misshapen head 
On the other hand, it may be that the resistance to reduction is so 
strong that there is a nsk of breaking the femur This difficulty is a 
hopeful one for, by further stretching, it is likely that reduction will 
succeed, and having been secured, relapse is unusual , tho situation 
often ansea with a deep acetabulum and a well formed head Hour 
glass contraction of the capsule 19 the most senous obstacle to reduction 
Its presence may be recogmzcd by tho mampulatton which seems just 
on the point of succeeding and then fails with a characteristic shpping 
sensation 
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What is, to be done in the event of Failuie ? Repeated attempts 
should be made before defeat is acknowledged. If a shallow acetabulum 
or an imperfect head is the fault the manoeuvre of reduction should be 
gone through, and when the head has been brought mto contact wth 
the imperfect acetabulum, it should be kept there by means of a plaster 
case. It is possible that the presence of the head may deepen the 
acetabulum and thus improve the future outlook. 

If an hourglass contraction of the capsule is present an open opera- 
tion will almost certainly be necessary to secure reduction, and it should 
not be postponed too long 



Fio. 52 Gj. — T ho Reduction complotcd. 
Note tlic inability to extend tliu knee. 


The After-treatment. Wlien reduction has bom carried out 
steps are taken to prevent a recurrence of the dislocation until such 
time as the parts become adapted to the changed position, and 
the acetabulum is sufficiently deepened to hold the head sccuiely; 
the limb is therefore encased in plaster of Paris. The plaster e-xtends 
from the nipple to below the iliac crests, and on the aifcctcd limb it 
includes the knee. The inclusion of the knee in the linst jilaster i.s 
important, as it prevents rotation, and this movement, if uncon- 
trolled, might result in the rc-dislocation of an unstable case. 'Ihe 
plaster should be accurately moulded around the various bonV 
points, yet without causing undue j)re.ssure. W'^e nudee it a practice 
to insert a round firm pad over the posterior aspect of the reduced 
head, and this is incorporated uitli tlie plaster; ive have found 
that this addition holds the head in good jiosition. When the 
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phbtcr IS liard an X ray is takm to confirm t!ic reduction, tho bones 
being easily Msible through the plaster 

This plaster is kept in pheo for three months During this period 
the child IS encouraged to try to walk if he desires to do so, and for 
this purpose a hoot and a high patten arc provided Walking exercise 
improves tho muscles and dot pens tlio acctahuluni, while it does not 
increase the nsk of displacement 

At the end of three montlis the plaster is remov cd and another 
Xray is taken Wo helievo that, if the X ray shows tho beajl 
in position m a deep acetihulum, it is unnecessary to repeat tho 
plaster If, however, there is any suspicion of instability, further 
plaster treatment is required Under aniesthcsia the limb is brought 
down from its right angled position through half a right angle, and 
care is taken to ensure that some degree of internal rotation of the 
limh IS earned out In 
this position the second 
plaster is applied It 
need not extend so high 
around the bodj, it 
may stop above the 
knee, and the posterior 
pad is unnecessary 

Tho second cosing is 
kept in place for three 
months, and another 
X ray is taken It may 
now be considered safe 
to abandon the plaster, 
but if any doubt re- 
mains, a third case is 
applied after the hmb 
has been brought down 
into an abducted posi- 
tion with the external rotation corrected 

At whatever stage the application of plaster may cease, much care 
and patience are required in the subsequent after treatment if a good 
result 13 to be obtained Daily massage and exercise are required, and 
the child should be encouraged to walk, at first w ith a w alking machine, 
and later without support At mghi it is useful to arrange for the 
child to sleep m some type of splint, such as a double Hamilton, which 
will kce]) the hmb m the correct position If there is much tendency 
for tho limb to become displaced into a position of flexion and abduc 
tioii, the child is fastened on a frame resembling an Abbot s frame, 
upon wluch, by meins of bands and ratchets, a corrective pull is 
maintained 

Such is an outline of the scheme of after treatment which we 
recommend and use, but there is considerable diversity among surgeons 



Flo 6 ZCk — P laster applied with limb in frog 
position 
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in this matter. It is of interest to record a summary of other methods. 
Some smgeons recommend that the thigh should be kept in full 
abduction for one year, for by so doing they claim that the head is 
kept in contact with the acetabulum. Blanchard advises continuous 
abduction for eight months. Redard claims that immobilization 
should not last longer than six months. Calot insists on the head 
and neck of the femur being kept horizontal and transverse throughout 



Fig. 527. — Coiigemtul Dislocution of tho Hips. 

ManIpulatUo reduction of a double dislocation has been couijilcted. and the legs liav e been 
brought down to tho proper axis. 'Iho photographs Illustrate tho unusual uidth ot tho iktuu 
space and tho eversion of tho limbs, sometimes a peculiarly dllHcult obstacle to overcome. 

the entire treatment; he corrects tlic errois of torsion and of co.mv 
vara by internal rotation and by abduction. Lamay Evans einpluuiizfs 
the necessity of keeping the head and neck of the femur concentrically 
in the acetabulum, and he encourages early function ; Cliurcliniau 
applies tho plaster in a position of abduction from the waist to the 
knee, and the child is encouraged to walk. 

Risks attending Reduction. Tlie risks which attend reduction 
are : fracture of the upper end of tho femur or of the neck, the 
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production o£ a hjEinatoma, and injury to nerves or blood-% essels 
Fracture is the most freciucnt nsk — the upper end of the shaft 
breaks during manipulation, or the neck is injured during the reduction 
If the accident occurs manipulation should cease, and the fracture is 
treated on the ordinary lines A former fracture is not neccssanly 
a bar to future attempts at reduction 

The production of a Iiicmatoma is less common sinco tenotomy 
has been abandoned If a largo hrematoma develops, it should not 
be incised , it is better to delay until the effusion becomes fluid, and 
then to aspirate it 

Injury to the larger blood vessels may occur in forcible manipulation 
in older children, and the accident calls for immediate local attention 
Injuncs to the sciatic, obturator, and femoral nerv cs hav c been recorded, 
but such occurrences are rare 

Operative Trevtment 

Indicalxons If previous manipulative attempts havo failed, m a 
child over five j cars of age, careful consideration should bo given to the 
possibility of operative treatment Two provisions are important 

(1) The open operation must not be done immediately after a manipu 

lative attempt — at least three uceks should elapse 

(2) In coses of double dislocation the operation must not bo performed 

on both sides because of the risk of subsequent ankylosis 

Types of Operation Two tyjics of open operation havo come 
to he recognized, and they arc associated with the names of surgeons 
who first practised them 

A Hojfa Lorenz — inwhich an attempt is made to improve and deepen 
the acetabulum 

B The Burghard operation — m which the bones are untouched 
Various modifications of these ojierations have been planned, as, for 
example, by Albeo and by Fairbank, who attempt to deepen and 
strengthen the acetabulum by a bone graft 

In most cases tho operative procedure will entail certain important 
steps — free exposure of the capsule, division of tbeilio psoas tendon, 
division of the contraction of tho capsule, if such exists, deepemng 
of the acetabulum, if it is too shallow, and accurate reposition 
of tho displaced head Tho route of access is largely a matter of 
choice, and frequently it has to be modified in individual cases Tho 
follo^ving IS an account of a typical operation, as v\ e hav e performed it 
Operation The cluld is placed supine with a sand pillow beneath 
the pelvis, the affected limb is stenhzcd and wrapped m a towel, so 
as to be free for any subsequent mampulation 

Tile incision begins 1 inch below tho ibac crest to 3 inches 
1^*1 antenor superior spme, and curves downwards and 
8 ghtly forwards for 4 inches On deeping the incision the 
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in this matter. It is of interest to record a siunmary of other methods. 
Some surgeons recommend that the thigh should be kept m full 
abduction for one year, for by so doing they claim that the head is 
kept in contact with the acetabulum. Blanchard advises continuous 
abduction for eight months. Bedard claims that immobilization 
should not last longer than six months. Calot insists on the head 
and neck of the femur being kept horizontal and transverse throughout 



Fig. 527. — Congenital Dislocation of tho Hips. 

Manlpiilati% o reduction of a double dislocation lias been coiniiletcd, and tlic legs lu^ e bcui 
brought down to tho proper axis, 'llie photographs Illustrate tho unusual width of the I'm 
space and tho oterslon of the limbs, sometimes a peculiarly dllllcult obstacle to o\trcomc. 


the entire treatment ; he corrects the errors of torsion and of coxa 
vara by internal rotation and by abduction. Lamay Evans emi)luisi'|'W 
the necessity of keeping tho liead and neck of tho femur concentrically 
in the acetabulum, and he encouragea early function ; C'JiiircJniiau 
applies tho pltister in a position of abduction from liie wahst to tiu* 
knee, and the child is encouraged to walk. 

Risks attendiiiiJ Reduction. The risks which attend reduction 
are : fracture of the upper end of tho femur or of the neck, the 
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function of the limb bj retaining it for socral months in an abducted 
and hyper extended position This is secured by manipulation mth 
the aid of tenotomy if necessary 

When the retention applnnco is rciuoied evcrci'scs and massage 
are carried out and uallung is encouraged 

In older children the degrees of adduction and flexion may bo so 
great that a sub trocbantcnc osteotomy is demanded Excision of 
the femoral head and neck — a procedure sometimes demanded in the 
painful and arthritic displacement of the adult — is never required 
during childhood 

THE RACHITIC DEFORMITIES OF THE LOWER 
EXTREMITIES 

Rachitic Defoumities mvoi-Mna the Hiad anu Xeck ot tub 

F EMUR 

In the region of the hip jomt, rickets may be responsible for the 
deformities o! coxa %ara and forv^ard cunaturo of the femoral neck 

Coxa Vara 

The Pathological Anatomx op iiicklt\ Co\a Vara The 
angle of the neck of the femur m relation to the shaft is dimmisbed 
m rickets because of the error m ossification uliicb occurs at the 
junction of the upper epiphysis with the shaft Shortly before birth 
the upper extremity of the femur, composed of head, neck, and great 
trochanter, is cartilagmous without any sign of ossification, so that 
there la a smgle mass of cartilage separated from the shaft by a line 
of ossification which is at right angles to the long axis of the femur 
At birth the Imo of ossification has become moro oblique, while it 
has extended into the Ion er part of the neck During the first and 
second years of life ossification gradually extends so that by the end of 
the second year the lower half of the neck is ossified, leaving aboi e a 



A At lilrth B At tha *Dd ol tot jear C At alght ytart D At llfteeo yew* 

cartilaginous bridge connecting the head and upper part of the neck 
0 trochanter By the fourth year the line of ossification 
as rc^ c the upper surface of tho neck and this structure is 
now differentiated, separate luetaphyses beuig formed for the head and 
or 10 great trochanter These facta are made clear on reference to 
the accompany mg diagram 
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anterior border of the gluteus medius is exposed. The anterior 
fibres of the gluteus medius and the underlying minimus are cut 
across transversely. In the lower part of the Avound the anterior 
border of the vastus externus is exposed, and on folloAving this upwards 
it leads the operator to the anterior inter-trochanteric line. Careful 
dissection inwards from this point will expose the capsule, and, as 
the neck of the femur is usually shortened, the capsule lies much closer 
to the trochanter than might be expected. The capsule is now incised 
about half an inch above and parallel to the already exposed inter- 
trochanteric line, and this Avound is enlarged doAvnwards and imvards 
and upAvards and backwards until the misshapen femoral head 
appears. Outward rotation of the limb brings the head into greater 
prominence, and the ligamentum teres is divided if it interferes Avith a 
proper vieAV of the interior of the capsule. 

With the head Avell rotated it is noAv possible to obtain a view of 
the interior of the capsule, and of the hour-glass contraction, if such 
exists. The anterior margin of the contraction is most marked, and 
this is divided from AAdthin outAvards Avith a probe-pointed knife. 
The division should include the ilio-psoas, the division being carried 
carefully doAvnAvards tOAvards the lesser trochanter. This cxposiue 
enables the operator to vieAv, or at least to pass his fingers inAvarcls 
and doAvnAvards into the true acetabulum. He may decide at this 
stage to attempt to deepen the acetabulum by a rongeur, as advised 
in the Hoffa-Lorenz operation or by a Fairbank’s bit. 

After free division of the capsule, manipulation of the limb gonoridly 
results in the femoral head passing into the acetabulum Avith a char- 
acteristic click. The opening in the capsule is closed Avith interrupted 
catgut sutures. The divided gluteal muscles are sutured, and the skin 
Avound is closed Avith catgut Our practice is at once to apply 
plaster case in the right-angled position. 

From this point the case is treated on the lines already dc-scribed. 

The Smith-Pelerson Operation. Tlio Smith-Peterson incision 
affords excellent access to a hip Avhicli is tlie subject of a congenital 
dislocation. The incision is made from the anterior spine along the 
anterior border of the tensor fasciae femoris to boloAV the level of the 
great trochanter. The incision is deepened along the plane Avhich 
lies betAveen the sartorius anteriorly and the tensor fasciie fenioriti 
posteriorly, the fibres of the latter muscle being split. 

The original skin incision is noAv prolonged upwards from the 
anterior suxierior spine along the cre.st of the ilium through the origin 
of the gluteus medius about half an inch from the superior border of 
its periosteal attachment. The angled flap so outlined is sepanited 
doAAmwards from the ilium by sub-perio-^tcal di.S’jcction until thecap-mlo 
of the hip joint is apparent. 

The Treatment of neglected Gases. In ease.s which liaie tome 
under observation at an age too old to permit of maniimiation of 
operative reduction, an attempt should be made to improve the 
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(c) The appearance of the deformity m a child two to three jc irs of 
age 

Tiii. Treatment of racuitic Coxa Vara Whate\cr form the 
local treatment may take, tho general condition imist not bo lost 
sight of ^\nti rachitic treatment will therefore form a part of tho 
therapeutic arrangements, and if there aro oMdences tint the general 
dibcaso 13 still active tho importance of these general measures can 
scarce!} bo over estimated 

I/>cal Trcalmtni Tho local treatment is conducted on tho lines 
desenbed m the section dealing with coxa vara (p 1013) 

In rachitic coxa aara rest is particularly important, and, if tho 
condition is recognized m its early stages, three or four mouths 
fixation in a double Hamilton splmt may bo sufficient to arrest or 
e\cn to correct the deformitj In older children fixation of both 



Fio S20 —Hamilton Splint altered to permit of abduction of right Leg at Hip 
Joint 


limbs in a fully abducted position is indicated, and a double plaster 
spica or a double Jones s abduction frame aro the means by uhicii 
tho position IS secured In fully acquired deformities affecting 
children above eight j cars of age operative interference in tho shape 
of cuneiform osteotomy is necessary 

Tub After trfatmeut of bacbitio Coxa Vara Whatet cr lino 
of treatment may have been adopted and however successful the im 
mediate results, children who have been the subject of ricketj coxa \ ara 
require careful and prolonged after treatment There is alwajs the 
possibihty of a relapse and, moreover, the changes Minch rickets 
induces m tho architectural character of the femoral neck render 
it liable to injury and to the development of adolescent coxa vara 
Tho foUoMing details should be advised ^Vhde exercise is en 
couroged fatigue is avoided The more strenuous forms of sport, 
such os football are not to be recommended m view of tho possibilities 
of injury The exercises particularly advised aro bicj cling, horse 
ndmg, and swimmmg C^eful attention is paid to tho orthopaedics 
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The acute stage of rickets is most active at a period vLicli corre- 
sponds to the interval between the first and second years of life, a 
period which anatomically is distinguished by a vide metaphysis 
extending across the upper end of the femur and a commencing ossi- 
fication in the centre of the femoral head. When rachitic changes 
attack this area the process at the inner half of the metaphysis is 
for two reasons — because of the increased vascularity 
which is associated with the ossification centre in the femoral head 
and because the support in this area is less perfect than where the 
metaphysis is superimposed on the upper end of the shaft. The 
result is that the area of the bone in which healthy ossification is so 
essential — the under portion of the neck — becomes the site of an 
exaggerated rachitic change ; unhealthy osteoid tissue replaces the 
healthy developing bone, and the actual keystone in the transmission 
of weight from the head to the shaft is borne by a bar of cartilage 
above and an imperfectly ossified tissue below. At this weak area 
yielding gradually occurs, that portion of the epiphysis which carries 
the head appears as though it were slipping towards the under surface 
of the neck, and the process is continued until the deformity is definitely 
established ; as the later stages of ossification proceed the head and 
neck are modelled upon this imperfect plan. Though walking acceler- 
ates and exaggerates the error, the deformity may appear though 
the child has never walked. 

The CnmaiL Eeatuees. If a child who has been the subject 
of rickets is noticed to walk badly with a swaying gait and everted 
limbs, a coxa vara should be suspected. 

The symptoms are pain and impairment of function of the limb. 
The pain has certain characteristics — it may bo complamed of around 
the hip joint, but it is often referred to the luieo and foot. It disajjpears 
on rest, to reappear when the patient walks, and it is tho result of 
abnormal tension upon muscles and h'gaments. Tho impairment of 
function is a disturbance of gait. Tho patient limps, and in double 
coxa vara he waddles in a mamier closely simulating congenital dis- 
location of the hip. The affected leg tires easily. 

On physical examination other evidences of rickets aro notc<l. 
The affected limb is found to be shortened, adducted, and rotated 
outwards. Tho great trochanter lies above the level of Helatons 
line, while tho head of tho femur is in its normal position. On testuig 
tho passive movements of tho hip-joint, e.xtension, abduction and infer- 
nal rotation are limited. 

The Dugsosis. Wo aro not concerned hero with tho difierontial 
or actual diagnosis of coxa vara, but rather uith tho characltT- 
istics of tho rachitic variety. If tho clinical fcature.s aro such as to 
justify the diagno.si.s of co.\'a vara tho condition is mo.st likely rickety 
in its origin if tho following eonditioas are present; 

(a) Other evidencc.s of rickets. 

(d) The bilateral occurrence of the deformity. 
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IS introduced on the internal bur- 
faco of the bone, ^\hicli is divided 
from \nthui out%\ards Eflicicnt 
sphntage with slight ovcrcorrcc 
tion 13 then secured 

Knock-knee 

{Synonyms Inknee, genu valijiim) 
W ben a normal subject asbumes 
the erect position the lino of the 



Fia 531— Double Raclutic Knock kneo 
(Bo> 7 jears) 
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tio 530 —The normal inclination 
of tho iomoro {PJttJJer) 

K IcBialc- n Male 

(unvir IS directed dovinuirds 
and munrds, so that it forms an 
open angle of about 17J degrees 
with the bones of the leg below 
tho knee Tho angle \ arics w ith 
the breadth of tlio pelvis , it is 
thus greater in males than m 
females The lino of tho bones 
of tho leg below tho kneo is 
practically perpendicular to tho 
piano of the ground, and it 
therefore follows that as the 
obliquely directed femur rests 
upon the v crtical tibia, to secure 
equal apposition of the surface, 
tho internal condyle must be 
slightly longer than tho external 
When the dow nw ardprojectionof 
(he internal condyle is increased 
to an abnormal degree, the tibiao 
arc no longer vertical , the upper 
extremities inchno inwards so 
that in the erect position the 
feet are separated when tho 
knees are in contact This is 
tho deformity of knock knee 
Vahieties of tuf Deform 
ZTY While rickets is respon 
siblo for the majority of cases, 
it 13 well to bear in mmd that 
tho disease may ha\ o other 
origins, and though these are 
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of the lower limbs ; a look-out is kept for such defects as flatfoot, 
and should such arise, steps are taken for their correction. 

Anterior Curvature of the Femoral Neck 

Anterior curvature or bowing forwards of the neck may occur in 
association with rickets. Uncomplicated examples of the error arc 
uncommon ; in most cases it is an accompaniment of coxa vara or of 
a rotation deformity of the femoral shaft. Marked eversion of the 
timbs suggests the deformity. The error per se calls for no acti\o 
Ireatment, it wUl improve under the measures which are adopted 
to correct any related deformities of coxa vara or femur rotation. 
If active measures are indicated, and the child is resting, the limbs 
are maintained in a position of full internal rotation ; if the child is 
going about, heightening of the boot sole on the outer side and educa- 
ting the child to walk slightly intoed will maintain a corrective 
influence. 


Rachitic Deformities of Shaft of Femur 

Two varieties of rachitic deformity affecting the shaft of the fouur 
are recognized — anterior bowing and outward rotation of the shaft. 
The second is a frequent accompaniment of coxa vara. 

The situation op the Deformties. The anterior boning occurs 
in the middle portion of the shaft ; the rotation error begins in the 
upper third, and is continued throughout the length of the femur. 
Coxa vara, knock-knee, and tibial deformities are usually comcident. 

Ceinical Features. These are sufficiently obvious. If the 
rotation error is well marked there is eversion of the whole limb 
(sabre limbs). 

Treatment. Constitutional treatment and rest produce a strik- 
ing improvement. It is exceptional to find sucJi extreme deviation 
of the femur that osteotomy is demanded. While rest is the 
essential feature of the treatment, if splints arc used to secure rest, 
advantage may be taken of simple mechanical means to aid tlie 
coiTcction of the deformity. Inward rotation of the limb ivill tend 
to overcome the eversion. 

Li a case of anterior bowing good results have followed the use 
of a Tliomas’s knee splint applied with extension. A master band 
of strong elastic webbing is applied anteriorly so as to exert 
pressure over the summit of the deformity, while counter-pressuie 
is applied by pO'^terior bands of domette applied for some dwtaiite 
above and below. 

If operation is indicated, the procedure followed is a linear 
oAeotomy. A small incision is made over tiio centre of the thigh on 
its antero-internal a.speeb tno Jingem’ breadth out.side the femoral 
ves.sel.s. The incision is deepened to the inner side of tiio .sartorim 
beta ecu the fasciculi of the va-stus intermm nui.^cle. The limb n 
placed ill an everted position resting on a sandbag. TJie oiUotoine 
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ft K diffictiE to c\i>hm » Jo H«'» -fK-cnl portion of llio boiio should 
buffer . It Mould npiKir to bo the result of n stimul ition of the inner 
aspect of the cpipbjscai cartUigo and, m of the fact that rickets 
has been an antecedent factor, it is natural to infer that a rickety 
change plajs some part in tho production of tho error Why should 
the chaiigQ affect tho inner portion of the bone ? Ihc lij'jiothcais 
that the bones in this situation grow tiioro rapidl) because they bwr 
less strain and Mcight cannot bo entertained in tho light of Wolffs 
Mork A moro likely explanation is that tho^ selection of tho inner 

portion of the metaph^ SIS depends on questions of blood supply In- 

jcctcdspccimonsshoM thattho \abcularit> 
of tho inner portion of tho luetaphjsis is 
considerably greater than that of the 
outer portion 

While an error m bone growth is the 
mam factor, there are various secondary 
but very important features Compar 
atively early, tho internal lateral ligament 
becomes lengthened and tho external hga* 
ment shortened, and it is possible that tho 
pull of tho former causes a further down* 
ward lengthening of the internal condyle, 
and an exaggeration of tho already exist 
mg deformity Tho picture is that of 
an error which is partly structural and 
partly postural 

It IS to some extent characteristic of 
the rachitic type of knock knee that the 
deformity is not limited to the femur — 
it IS shared by the tibia Here one may 
find irregularity of tho upper cpiphy - 
seal Ime, and a bending of the shaft so 
that the internal condylar surface is 
higher than the external Tho upper 
portion of the tibia may bo cur>cd 
inwards, and tho complete diapbysia 
may be deformed so that, of being triangular m section, 

it IS flattened laterally Spine projections of bone (JIcEwan s 
spmes) may arise on the inT> f»r border of the tibia below the 
tuberosity 

Changes tn the relations of Femur and Tibia In well marked 
knock knee the femur is rotated maaxds and the tibia outwards 
There is a limitation of the movement of full extension, and this 
observation la worthy of special attention because it forms a pomt of 
diBtmctioii between tho early rachitic knock knee with which we are 
concerned and tho adolescent type , m tho latter hyper extension is 
generally present 



Fio >33 — Section through 
the loner eiiUof tho Femur 
m a ca‘>e of luiock knee 
(AfiAuhe- } 
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rare eventualities the possibility of their occurrence is important 
from the point of view of treatment. 

It is possible that a congenital error in the growth of the opposing 
bones may be the factor at fault ; inflammatory bone disease and 
fracture may have a similar effect. In other cases the primary 
factor lies in the soft parts, the bone changes heing secondary. 
In this group may be classified the knock-knee which arises from 
laxity of the knee ligaments and the habitual assumption of tlie 
attitude of rest. In this group, too, we find the paralytic knock- 
knee, which results from paralysis of the muscles on the inner side 

of the knee with unopposed action 
of the biceps. 

The Tdib ob Onset. There 
are two periods of life at which 
the deformity may first become 
apparent — in early childhood, 
when the erect position is first 
assumed, and in adolescence, when 
the factors of growth, body weight, 
.and occupation play their part. 
The pediatric surgeon is concerned 
with the first period, when rickets 
is the responsible factor in some 
ninety per cent, of the cases. 

The deformity is more com- 
mon in boys than in girls, prob- 
ably owing to the greater body 
weight of the former. 

THE PATHOLOGY OF 
RACHITIC KNOCK-KNEE 
Chanfjes in the Bones. Under 
normal conditions the inward in- 
clination of the femm.’ is compen- 
sated by the greater length of the 
internal condyle. In the deformity of knock-knee the plane of the 
Icnee joint is still preserved by an apparent elongation of the internal 
condyle. It has been stated that an overgroAvth of the lower portion 
of the epiphysis produces the deformity, but, if we examine the lower 
end of the femur in section we find that the epiphysis, though sot at 
an abnormal obliquity to the shaft, is yet miiform in size, and 
that the error lies to the imier side of the lower portion of the 
shaft (metaphysis), wLere the diaphysLs comes into contact with the 
epiphyseal cartilage. In tliis situation there is an overgrowth of 
tissue at the lower extremity of the diaphysis, Avliich is so distorted 
that the epiphyseal lino and the epiphysis are sot at an increased 
obliquity to the shaft. 



Fig. 532. — Spastic Knock-knee. 

.\n example of spastic diplegia in «liicli a 
double knock-knee deformity has developed 
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advaiitago of bj the patient, and it explains the tjpical bent knee 
attitude of the (b^ea!^e • 

The gait m a >ioll marked caiso is characttriatic — it is awkward 
and shambling To ai oid the * strik- 
ing ’ of the prominent knees at each 
step the tliigh IS abducted and rotated 
outwards at the point of passing its 
fellow, while the moxement is reversed 
when the limb supports the weight 
In severe eases the whole bod^ shares 
m the movement, swajing from side 
to side, while the legs arc alternately 
swung outwards and around each 
other To compensate for the separa 
tion of the feet the gait may be 
pigeon toed 

Various deformities appear which 
are secondary to the knee condition 
As a result of the outward inclination of 
the leg, additional weight is thrown on 
the inner border of tlic foot, and flat 
foot develops This may become so 
marked as to constitute a pes valgus 
It 13 of interest to note, however, that 
m extreme degrees of knock knee the 
efforts of the patient to compensate for tiic abnormal separation of 
the legs may result m an habitual invoiMon of the feet 




Fio 537 — Knock knee 
A mild degrfC of tUhttiekiuKk tote «« tlsUt kg 


Symptoms Symptoms may be absent but if the deformity is 
progressive, there is early fatigue and pain at the inner side of the 
knee 
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Fig. oSi . — Rachitic ICnock-knee. 

A radiogram of the knee sliowing the char- 
acteristic cliange In the outline of the 
median condyle and in the ossincatioii of the 
Inner portion of the cpiphj-ats and iiicta- 
physls. 


The deformity is most pro- 
nounced when the limb is fully 
extended because the shortened 
tissue on the outer aspect of the 
joint becomes tense, and in this 
position the rotation of the tibia 
is increased. As the knee is 
flexed the deformity lessens, 
until in full flexion it disappears 
entirely. Flexion disguises the 
deformity because the posterior 
surface of the condyle is un- 
affected, while the relaxation of 
the peri-articular structures and 
the outer rotation of the femora 
permit the tibiai to become 
parallel. This mechanical dis- 
imibC is often unconsciously taken 


Changes in the Knee Joint. 
Pi br otic changes have been de- 
scribed in the articular cartilage, 
; especially on the inner portion of 
the articulation. A clironic syno- 
vitis may also be present. Of the 
peri-articular structures, the tis- 
sues on the inner aspect of the 
joint are relaxed, those on the 
outer side, the lateral ligaments, 
the capsule, and the biceps 
muscle are contracted, and so 
' may resist the reduction of the 
deformity. 

THE CLINICAL FEATURES 

Rachitic knock-knee is fre- 
quently bilateral, a point of dis- 
tinction from the adolescent 
variety, which is generally uni- 
lateral. When the child stands, 
the deformity is characteristic — 
j the lower limbs sag inwards at 
the knees, while the feet are 
widely separated. 



Fio. jSo. — So\eio (Joiiblo Riitliitii- 
Kiioulc-lcncu (lioy 71 
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below Changes m the contour of the fibula accompany and correspond 
to the changes m the tibia, the fibular changes being usually less 
marked in degree 

THE DIAGNOSIS OP KNOCK-KHEE 
The rachitic knock knee must bo distinguished from similar 
deformities with different origins It is moat important, for example, 
to recognize the paralytic and the traumatic varieties Such 
distmctions are essential if treatment is to be successful 

PEOONOSIS 

Parents freq^uently raise such questions as — ^What are the prospects 
of a complete recovery, and is the deformity, oven though corrected, 
likely to he followed by an awkward and erroneous typo of gait 
In general it may bo said that the prognosis m rachitio knock knee 
la more favourable than in any other variety of the deformity The 
answer to the first question depends on the stage at which the defor 
mity comes under treatment If the condition is such that it rrsponds 
to non operative measures, one is justified in giving an excellent 
prognosis If, on the other hand, osteotomy or osteoclasis is necessary, 
the prognosis must be more guarded The answer to the second 
question will be modified according to whether the deformity is un 
compheated or whether it la accompamed by other deformities , it 
IS also affected by the condition of the ligamentous structures around 
the knee If the knock knee is uncomplicated and efficiently correctod 
there should be no subsequent interference with gait, but, if there 
are complicating errors present, or if the knee ligaments are stretched 
and loose, an awkward gait may result 

TREATMENT 

The treatment of rachitic knock knee may be considered under 
three headmgs — • 

I Expectant treatment 
U Mechanical treatment 
HI Operative treatment 

I Expectant Treatment This should be the method of choice 
in small children in the less severe typ^ of the deformity, and 
when a slight knock knee is associated with some other type of postural 
deformity •such as flatfoot 

Expectant treatment includes a wide range of factors The 
constitutional aspect of the disease is considered and treated A 
sharp look out is kept for any postural error which may have an excitmg 
effect on the deformity, and m this connection it is a wise precaution 
to rest the child completely for two or three months General massage 
of the limbs should be arranged for, m older children simple hmb 
exemises are beneficial, and bathing ahould also be encouraged 

Expectant treatment, however, includes what is really a type 
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Methods oe measuhing the Degree of Knock-knee. A 
. simple yet efficient method is to trace the outline of the limbs on paper 
while the child sits Avith the legs fully extended ; the knees are 
sufficiently separated to alloAV the pencil to pass between them. When 
the child stands erect there Avill be an increase of the deformity, the 
increase depending on the laxity of the ligaments and the outward 
rotation of the tibiae. This increase is estimated by measuring the 
distance between the two malleoli, the child standing with the knees 
just separated. A comparison of the standmg and sitting inter- 
malleolar measurements gives an idea of the degree of increase 



Fig. 538. — ^Double Rachitic Knock-knee in child years old. 

Note that the deformity m this instance has occurred in the upper ends of the tibue and not in 

the lower ends of the femora. 

The Combination of Knock-knee avith other Deformities. Flat- 
foot and coxa vara are often associated Avith the deformity of knock- 
knee. The knock-knee may be unilateral or bilateral, and a unilateral 
type may be accompanied by an outward boAving of its felloAF. If 
there has been a severe precedent rickets, the bones may be tAvisted 
and bent in various directions — ^for example, the femora may be bent 
forwards and outwards above, and iuAvards and backwards below, 
while the tibi® may be bent inwards above and outAAnrds and forwards 
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Fjo 


different sizes It is mide of ash wood, 1 inches wide, piddtd 
through its length on tho inner bide It cvtcmls ^ 

from the crest of tho ilium to 3 inches bejond tho 
foot sole It IS apphed with the limb fully ex- 
tended, and Its appUcation is begun by fastening 
it securely to the pelvis and tho ankle Hiis may 
be done by bandages, though at tho hip it is an 
advantage to have the upper end of the splint 
fitted with a broad pelvic band which buckles 
round the waist When the splint is in position 
the knee is firmly bandaged to it by several turns 
of a broad clastic webbing At first there will be 
a considerable gap between tho outer surface of 
tho knee and the splint, hut, as tho deformity is 
overcome, this space diminishes From day to 
day the clastic bandage is carefully adjusted so 
as to maintain a constant corrective pull To 
begin witli, the bandage should be worn con 
tmuously except when it is removed for massage 
or hygienic reasons , in the later stages of tho 
treatment the splmts may bo removed during the 
mgbt 

The Thomas's KnoeX 
knee Brace This appar- 
atus consists of a hght 
lateral steel bar provided at its upper end 
with a pad which rests against the trochan- 
ter, while the lower rounded end is turned 
innards at a nght angle to pass through a 
‘ box ’ in the heel of tho boot The limb is 
fastened to tho brace in full extension by 
turns of a roller bandage 

If a single brace is in use the sole of the 
opposite shoe should be raised by about ^ 
of an inch — this is essential for comfort in 
walking 

In bilateral deformities the brace should 
be modified so that the two splmts are 
united by a pelvic band , this adds to the 
patient’s contort and permits flexion at the 
Pio 040 — Th jomts An additional advantage of the 

Knock kneo Brace mth bondis that by loosening or tightenmg 

^ivno band as used in the posterior strap inversion or eversion of 
later vnock knee the hmb can bo induced In tho early stage 
fho treatment some degree of inversion la 
retiuired, and, as tho kneo deformity improves, eversion is gradually 
induced Braces which are jomted at tho knee should be avoided 



539 — The 
Thomas a lOiock 
knoe Brace o! uni 
lateral Knock 
knoe 
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of mechanical treatment, namely, treaimmt by manipulation. This 
procedure is so important that it is necessary to describe it in detail 
It should be carried out momiag and evening, for preference after the 
massage seance. The child is seated, and the deformity is made as 
obvious as possible by fully extending the limbs. One hand now grasps 
the knee, the pahn being oh the inner aspect, the other takes hold 
of the calf of the leg and gently straightens the knee over the ful- 
crum of the palm, — the limb is held in the corrected position for a 
moment. The manipulation is continued with gradually increasing 
force for a period of ten minutes. It must never be carried to a 
degree sufficient to cause pain. 

Attention should be paid to the condition of the feet. It has been 
noted how constantly flatfoot is associated Avith knock-knee, and in 
advanced cases a varus deformity may exist. It is essential to correct 
the foot errors, because their correction may have a beneficial infiuence 
on the knee deformity. Knock-knee is but an exaggeration of the 
position of rest, and the foot errors indicate efforts on the part of 
Nature to withstand and to compensate the knee deformity. There- 
fore, if flatfoot occurs, means must be taken to correct it 

As recovery becomes evident, bicycle riding and horseback riding 
are beneficial. 

In connection with the expectant treatment a record of the 
deformity as shown by paper tracings should be kept. The comparison 
of these from month to month affords an indication of improvement, 
and so may justify delay in the adoption of more radical measures. 

n. Mechanical Treatment. When Ave speak of mechamcal 
treatment we mean correction of the knock-knee by means of splints 
or braces. In general the method is indicated m three types of cases 
when expectant treatment has failed, when the error is moderate in 
degree, and in children below the age of five years. 

The principle of mechanical or brace treatment is the correction of 
the deformity by the application of pressure applied over the deformity 
through the medium of a sphnt or brace. 

Varieties oe Braces. Among the large number of splints Avhich 
have been used, four are particularly useful — the plaster bandage, 
the lateral wooden splint, the Thomas’s knock-knee brace, and 
the Thomas’s calliper sphnt. 

The Plaster Bandage. In young children, while the bones are soft 
and yielding, the deformity may be corrected by the repeated appli- 
cation of plaster bandages. Under anaesthesia the deformity is 
corrected as far as possible and the plaster apphed. The pelvds is 
included in the bandage, and inversion of the hmb is prevented by 
incorporating in the plaster a piece of Avood which lies at right angles 
to the limb, and so prevents rotation. The plaster extends doAvnwards 
to the ankle. 

The lateral Wooden Splint is particularly useful in out-patient 
Avork. Its cost is small, and it can be stocked in large numbers of 
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femur It is not Buitablo for >ouag children, because of the risk of 
damagmg the epiphyseal cartilage, and because the bone is more liable 
to bend than to break 

The difliculty in using the osteoclast is to ensure that the bone 
does not fracture at too high a level, so that iihat is meant to be a 
supra condylar fracture becomes a fracture through the lower third 
of the shaft of the femur One of the varieties of screw osteoclasts 
13 the best, as by its use the situation of the fracture can bo more 
evactlj regulated The lower bar is applied over the external 
condyle, the upper 3 or 4 mehes higher, the limb is firmly held in 
position by an assistant, and tho breaking bar is screwed rapidly 
home After fracture, the hmb is put up in plaster m a moder- 
ately o\cr corrected position, i c m a slight genu \arum position 

Tho plaster should bo eirricd far 
enough to include tho pelvis or a 
small piece of board is incorporated 
posteriorly across tho long axis of tho 
plaster, so as to proient outward 
rotation of tho hmb Tho plaster is 
kept m position for a month or six 
weeks 

(6) Osteotomy (linear) If opera- 
tive interference is indicated, linear 
osteotomy is tho method of choice m 
the majority of cases It may bo 
earned out by a subcutaneous or by 
an open method 

The {Lateral) Subculaneotis Opera- 
tion This operation is performed on 
the lateral aspect of the hmb a 
small Vance’s osteotome m tho only 
special instrument required The pre 
pared hmb is semiflexcd at tho knee, 
and laid with the inner surface restmgon a sandbag The fcinur 
IS firmly grasped immediately above tho condyles, the osteotome 
is forced through the skm with its cutting edge in tho long axis 
of tho femur, or a small preliminary incision is made through the 
skm and the osteotome is inserted until it comes in contact with the 
shaft of the bone about I inch above tho external condyle While 
the instrument is held firmly in position against the bone witli the 
left hand, it 18 turned through a nght angle to lie transversely and 
then driven with a mallet through tho cortex A lessened sense of 
resistance indicates when the medullary cavity is reached , the osteo- 
tome 13 now loosened, withdrawn slightly, and then, driven further 
into the deeper cortex — it must not bo completely withdrawn, or 
its re entrance may bo difficult When the osteolysis is sufficient 
shght pressure completes the fracture The osteotome is now with- 



Osteoclast 
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The CalU'per Knoclc-hnee Splint. In tlio treatment of a imilatenal 
knock-knee this is a most excellent apparatus. A Thomas’s knee 
splint of the calliper pattern is fitted with a lateral knee cap attached 
by adjustable straps to the outer bar of the splint, so that the knee 
is drawn towards the outer iron. The splint is worn continuously 
for two or three months, and, as the correction proceeds, the outer 
iron may be bent slightly outwards so as to induce over-correction of 
the deformity. 

The Duration of Treatment by Braces and Splints. The 
length of time which the treatment entails depends upon a variety 
of factors — ^the age of the ehild, the degree of deformity, and the 

efficiency of the apparatus employed. On 
an average six months to one year • is 
necessary. The cure i^ assured by the 
gradual adaptation of the parts to the 
new static conditions. 

After the braces or splints have been 
discarded, the patient must pay attention 
to the adoption of correct attitudes, and 
exercise should be encouraged in order to 
prevent relapse. 

III. The operative Treatment of 
Knock-knee. Any discussion of the 
operative treatment of knock-knee em- 
braces two questions — What are the in- 
dications for operative treatment ? and 
What form is the operative treatment to 
take ? 

The Indications and Contra-indications 
for Operation. The necessity for opera- 
tion implies the neglect or failure of 
the preventive or mechanical methods 
of treatment. It is indicated under the 
following conditions : 

(1) In children over the age of five years. 

(2) In the more marked t 3 rpes of the deformity, 

(3) If rapid correction is indicated. 

Operation is contra-indicated in the early and in the acute stages of 
the deformity. 




Fig. 641. — Long Braces for 
Genu valgum. {Bradford 
and Lovett ) 


The Methods op Operation. 

Osteoclasis, linear osteotomy, and cuneiform osteotomy are the 
types of operation practised. 

(a) Osteoclasis. Osteoclasis is to bo preferred if a cutthig 
operation is inadvisable, and if the deformity affects both tibia and 
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deformity, and m cases in which a tibial deformity complicates tlie 
femoral error In correctmg tho tibial error a linear division is often 
insufficient, and a cuneiform operation is thereforo necessary 

The Post-opeeation Treatment After removal of tho plaster, 
massage is begun, tho patient nicantinic remaining in bed Ho is 
allowed to exercise his limbs m any waj except in vv eight bearing At 


the end of a week weight bearing 
18 permitted, and walking is 
gradually resumed It is advised 
that the boot soles bo raised on the 
inner side by about J inch, and 
this heightemng of the sole sliould 
be continued for at least ono >car 
after the correction of tho error 

Genu Varum (Bowleg) 

In a popular sense a deformity 
which results m a separation o! the 
knees while the ankles are in con* 
tact IS classified as a bowleg In 
more exact terminology penu 
varum is the reverse of genu val- 
gum, that IS to say, the deformity 
which has resulted m separation 
of the knees has occurred m the 
bone at or near the knee joint, 
while a boukg is a bendmg (con 
vex outwards) of the tibia and 
fibula somewhere between knee and 
ankle At first sight it may be 
difficult to distmguish betw cen 
genu varum and bowleg, but the 
apphcation of a simple test makes 
the distmction clear With the 



patient erect a vertical Ime is 
dropped from the head of the 
femur (immediately on the methal 
side of the femoral artery) to tho 
ground in genu varum the line 


Pic 545 — Rachitio Bowlegs (Girl 
G joars old) 

Uirked lateral cur\ature together with 
allghl kDteio-pfnVeiroT ottlbla and 

atoU The atvwted appeaiance of the loner 
limba Is neU shown 


falls inside the knee, while in bowleg the line strikes the knee m the 
normal position, i e through the middle of the patella 

There la a tendencj, however to use the terms genu varum and 
houleg synonymously, because genu varum is sometimes a diffuse 
deformity in which a degree of bowleg co exists with the deformity 
at the knee, while m bowleg there « often a complicatmg genu 


varum owmg to strain upon the Lgaments of the knee 

Etiologv The majonty of the cases are due to rickets rare 
causes arc fracture osteomyelitis, and infantile paralysis 
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drawn, but not before, in case further division is required. The 
minute wound is closed with a single catgut suture. 

The Open Operation 
{Mesial). This operation 
is widely practised, and 
it is the method of choice 
in the Edinburgh School. 
The operation is per- 
formed on the mesial 
aspect of the limb. The 
semi-flexed knee is placed 
with its lateral surface 
resting on a small sand- 
bag, an oblique incision 
about 1 J inches long is made above the internal condyle in the line 
of the fibres of the vastus internus muscle, the centre of the incision 
being on a level with the 
adductor tubercle. The 
muscle is split until the sub- 
muscular cellular space is 
exposed. The adductor 
tubercle is now recognized, 
or, if the landmark is not 
sufficiently clear, its situa- 
tion is indicated by a branch 
of the anastomatio artery, 
which runs across the bone 
at this level to join the 
lateral vessels. The perios- 
teum is incised above the 
level of the tubercule, and 
the bone is divided with an 
osteotome ; the same precau- 
tions are taken as in the 
operation of linear osteotomy 
When the division of the bone 
is complete the split muscle 
is approximated with catgut 
and the skin is closed. A 
plaster case, extending from 
the waist to the ankle, is 
applied and retained in posi- 
tion for four weeks. 

(c) Cuneiform Osteo- 
tomy. The removal of a 

wedge in association with the division of the bones is rarely practised. 
The operation is sometimes recommended m extreme degrees of the 



Fio. 544. — Kachitic Bowlegs (Girl aged 
5 years). 



Fig. 543. — K!nock-knee. {McEwan.) 

ITie lines of section of the bone in the operation of 
osteotomy. 
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Expectant Treatment In fho slighter examples of the disease 
gradual manual correction gives goo<l resiiUs The leg, grasped 
firmly at anldo and knee, is at intervals submitted to a steady cor 
rectivo force which oicntually overcomes tho error The method 
can be earned out by an intcUigcnt parent, though they rarely 
have tho courage to uso sufficient force to make tho method 


efficient 

Expectant treatment is with advantage combmed with splint and 
brace methods It is soniclimes reconimeiided that tho boot soles bo 
heightened on the outer side by a thickness of about J inch 
This tends to correct tho deformity, and at tho simo time to over- 
come tho accompanymg pigeon toe gait In using the measure care 
must bo taken to avoid tho 


development of flatfoot 

Treatment by Splints 
and Braces If expectant 
treatment has faded, or if tho 
deformity is fully established 
when it comes under obser- 
vation, somo typo of correc- 
tive apparatus should bo 
employed 

lateral wooden Splints 
In hospital practice, where 
expense is an important con 
Bideration, lateral wooden 
splmts, somewhat similar to 
those recommended for 
knock knee, may bo used 
The splmts are appbed to 
the outer surface of the limb 
They extend from tho iliao 
crest to beyond the foot. 



they are secured round tho Fxc 547 — GeativanuaDelacmity with 


waist, a large pad la placed associated slight bowing q£ both legs 


opposite tho knee, and the 


foot IS fastened to the splint with turns of an elastic bandage At 
first the splmt ^ worn constantly except when removed for bathing 
or massage , later, as improv ement is established, it is worn only at 
lught 


The Napier Brace This is tlm appliance which wo particularly 
favour A light metal bar, jomted opposite the hip joint, extends 
from immediately below tho iliac crest to the upper third of the thigh 
An inner straight bar extends from, tho foot to the upper third of the 
thigh, where it is joined to the outer bar by a thigh band The inner 
upright IS provided with a canvas lacmg, which surrounds the knee 
and tho upper part of the leg and draws the limb into the correct 
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Pathology. The deformity in genu varum is the reverse of that 
in genu valgum. The femur is abducted and rotated outwards, 
while the tibia is rotated inwards. The internal condyle of the femur 
and the internal tuberosity of the tibia bear the greater portion of the 
weight at the knee. The relationship of the condyles of the femur is 
altered so that the outer condyle is either on the same level or is lower 
than the internal, while the external tuberosity of the tibia may he 
somewhat higher than the internal. A spiral twist may be present 

in the femur. 

Clinioal Fbatubes. 
The deformity is evident, 
and the test already men- 
tioned demonstrates the 
exact locality. It has been 
mentioned how in genu 
valgum the deformity dis- 
appears on flexion of the 
knee ; in genu varum there 
is an interesting change, 
for, if the limbs are flexed 
and the mesial aspects of 
the knees are placed in con- 
tact, the maUeoh are separ- 
ated and a knock-knee 
simulated. The deformity 
is explained by the internal 
rotation of the femora, the 
result of bringing the inner 
surface of the knees in 
contact. The gait is 
strong and active ; m dis- 
tinction to the gait of 
knock-knee, it may be de- 
scribed as ‘ rolling,’ because 
each foot describes part of 
the arc of a circle before 
reaching the ground ; ft 

pjggon-toG tends to occur, ^ 

Genu varum may be unilateral or bilateral, and a unilateral 
deformity maybe associated with a genu valgum of the opposite limb. 

TREATMENT 

The general outlines of treatment are similar to those indicated 
in genu valgum, but there are two distinctions — braces have a wider 
sphere of usefulness, and the eventual prognosis from their use is 
promising. The lines of treatment may be summarized as expect- 
ant, splint and brace treatment, and operation. 



Fig. 546. — Double Rachitic Bowlegs (Child 
4 years old). 
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Anterior Bowlefi 

Anterior bonleg or anterior “locom 

»» U.oi.nce an. 

torsion deformity of the — -r - . 

femora / 

Pathology The u*Jv i 

tibia are bent for^^ards r*'\' 

and flattened laterally, 
alateral or median con- 
vexity may also be 
present 

Symptoms Owing to 
the forward displacement 
of the leg bones the gait 
has an appearance as 
though the patient were 
sinking forward at each 
step The feet are flat, 
and the heels appear to 
be unusually long The 
child tires easily 

TnEATMECT This 
deformity generally re- 
quires to be treated by 
operation, as conscr\ a 
tive and expectant 
methods are rarely sue 
cessful 

Cuneiform osteotomy 
of the tibia, accompanied 
by tenotomy of the 
teiido AchiUcs, permits 
the most perfect correc- 
tion If an osteoclasia 
13 done there may be 
difficulty m retauungthe , . ed 

fragments m position The after treatment is similar to that foUo% 



Fic SOO — Baclrtlic Defomities of the lower 
T-imha (Boy 5j >ears) 


in connection with the operation for bowlegs 


OSGOOD-SCHLATTER’S DISEASE 
(Injury to the tibial tubercle) 

In childhood and adolescmce the tongue hko prolongation oi the 
upper tibial epiphysis la liable to be separated from its a ac men 
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position. A special pomt in favour of this splint is the fact that it 


is ambulatory (Pig. 548). 

Bostou r Lovett recommend the 

Boston long brace. An inner iron, jointed opposite the ankle joint, 

below the groin to a pomt on a level with and behind the trochanter. 

ouble splint is applied, the posterior extremities are united by 
a strap passing across the buttocks, adjustment of which permits 

eversion of the limb if desired. 




Fig. 


549. — The Knight Brace, used m 
the correction of bow leg. 


The Knight Brace. This splint 
is of use when the distortion 
occurs in the lower third of the 
tibia. Two uprights are attached 
to a foot-piece, the inner upright 
being provided with a pad at its 
upper end, which exerts pressure 
on the inner condyle of the 
femur, the outer bar reaching 
to the head of the fibula. At a 
level immediately below the knee 
joint the vertical bars are joined 
by a leather band and buckle. 
When the sph’nt is in position 
the leg is drawn towards the 
inner upright by means of a 
canvas lacing. 

Operative Treatment. 
Operation should not be at- 
tempted until the child is over 
five years of age. The deformity 
is corrected by osteoclasis or 
osteotomy. Osteoclasis is prefer- 
able in young children, and the 
fracture is induced at the point 
of maximum deformity. 

Osteotomy is easy and satis- 
factory. The osteotome is in- 
serted on the inner aspect of the 
tibia at the point of maximum 


cleforuuty, a partial division of the bone is made, and the division is 
completed by manual force. 

In three or four days, when swelling has subsided, the limb is 
encased in plaster and the child is permitted to walk. The plaster 
is removed at the end of six weeks, and as a rule- no apparatus is 
required in the after-treatment imless laxity of the knee has accom- 
panied the bony error, in which case a lateral iron may bo worn for 
six months. 
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DISABILITIES AND DEtORMlTIES OF THE FEET 

Disabilities oi the feet play a largo ami important part in tfie 
group ol cases Mhich maj be lenncil * the orthopiEdics of infancy 
Before diacussing the indi^ idual errors and deformities it la neces- 
sary to consider the general pruiciples, mochamcal, physiological, 
and pathological, A^hicli control the \anous fuiictiona of the human 
foot 

TheFootanditsFuncUons Tho foot fulfils tuo functions— ono 
13 passi\ e and w eight bearing, tho other la activ c and concerned witli 
the forward propulsion of tho bodyiu walking, and to these functions 
the foot responds m dificrent and disluicti'e ways The methods of 
response mainly depend upon tho arches of tho foot, and it is therefore 
appropriate that a short description of these anatomical arrangements 
should be given 

The orthopedist recognizes tho existence of four arches— the longi 
tudmal, the transverse, tho anterior metatarsal, and tho internal 
The longxtudinal arch is in tho long axis of tho foot It ex- 
tends from the internal tuberosity of tho os calcis to tho head 
o! the first metatarsal bone, and it is most manifest at tho medial 
edge of the sole, though it extends laterally for some distance Its 
highest point is opposite the talo navicular }omt The arch consists 
of two limbs— a short posterior limb extending from the internal 
tuberosity of the os calcis to the talo navicular jomt, and a long anterior 
limb which extends from tho talo navicular )omt to the head of the 
first metatarsal bone This arch is a permanent one , its length and 
depth vary under different conditions and m dillerent individuals, but 
any very evident mterference with it should be accepted as patho 
logical 

The (ransterse arch is also a permanent one As Ellis has pomted 
out, it can be best appreciated when considered in relation to both 
feet If a plaster impnnt is taken while the medial edges of the feet 
are m apposition, and if the cast is sawn through transversely opposite 
the talo-navicular jomt, a fiattened arch becomes apparent From 
the lateral edge of the sole it rises gradually towards the medial 
edge of the foot when it begins to ascend more acutely until it reaches 
its maximum at the level of the talo navicular jomt Each foot, 
therefore, forms one half of tho arch, and it has no true summit, as 
the internal malleoh normally prevent the edges of the foot from 
coming mto contact at the level o£ tho talo navicular jomt 

The anUrxor or metatarsal arch is a temporary one — that is to say, 
it disappears under the function of weightbearing It extends 
transversely across the foot at the level of the heads of the metatarsal 
bones Th* summit of the arch is formed by the second and third 
metatarsals while the respective piUam are the heads of the first and 
fifth metatarsals 
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Kt '^^^•L'-LmOOD 

o/^of atoSn'TibST” ““ Woms a, 

tibia! Pn' examination shows a rfp^ ^ ®«b-]igamentoi 

-.a. 



Osgood-Schla^ter's Epipl.y^fs of T.bia 


condition is often bilaten I i 

of the lesion. ’ ^ ®”e limb may show the t 

Tiieat 3 Ient. If there 7'>4 

plaster for three months, the knL^h“^ should be fix 

improve if flexion is prevented bv ti extended. Chronic 
actual displacement is present o^en ” of a knee cage 

re-attachment is indicated. operation for reduction 


J 


SURGERY OF THE LOWER E\TREMITY 


1071 


of rc*t the feet are abducted lo a >arjiiig degree, the muscles arc 
relascd, the ligaments taut, while the bones are more, closely approxi 
mated, so that tho longitudinal arches apjicar to bo lcs,6ciied in depth 
The persistence of this attitude constitutes the condition of weak foot 
or flatfoot 


PATnoLoa\ 


The changes associated witli the dcforniity aro as follows 

The leg is displaced inwards so Ijiat the weight falls on tho inner 
side of the foot, avliile tho luub is rotated inwards so that a \ crtical lino 
drawn through its centre falls to the iimer side of the great too 
mstead of over the second toe 

There is an important change of relationship between the bones 
the talus is rotated downwards and inwards upon tlie calcaneus, the 
antero mternal border of 
the former bone is depressed 
Upon the inferior calcaneo 
scaphoid and deltoid hga* 
ments, and the navicular is 
depressed with the head of 
the astragalus These bony 
changes aro accompanied by 
alterations in tho contour of 
the foot 

Under weight bearing 
the longitudinal arch is 
depressed — indeed, there 
may be an inward bulging of 
the inner side of the foot, so 
that the entire solo rests 
upon the ground The w aist 
of the foot IS broadened, the 
heel projects, the prominence 
of the median malleolu'* is increased, while tho outline of the lateral 
malleolus is obscured 

Movements are not interfered with unless the condition is an 
advanced one in which event adduction and plantar flexion are 
limited 



Fia 5<#2 — Double Congenital Flatfoot 


On testing the passive movements of the foot it is often found that 
dorsi flexion is carried out, some permanent shortemng 
ol the tendo Achilles is demonstrated This is an important finding, 
lor e\en a shght degree of permanent shortemng of the heel tendon 
may cause abduction and subsequent breakdown of the foot 

^^"*^**2 adaptive changes occur Ligaments 

rr .,1 foot and anile jomt are stretched and 

weakened, the bones may show evidence of periostitis, and the mternal 
structures maj be altered , the disused muscles are atrophied 
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Tlie internal aicli, lilcc the anterior metatarsal, is a temporary 
arrangement, in so far as it disappears under weight-bearing. It is 
formed by the iimer border of the foot, and it is slightly convex 
outwards. The inner edge of the foot becomes straight when it is 
bearing weight, but under certain pathological conditions an arch 
convex inwards may appear. 

The Movements of the Foot. The primary movements of the 
foot are fonr in number — dorsal flexion, plantar flexion, adduction, 
and abduction. The movements of abduction and adduction occur 
at the mid-tarsal and the sub-astragaloid joints, those of plantar and 
dorsal flexion are concerned with the ankle joint except in so far as 
extreme plantar flexion is combined with slight adduction and extreme 
dorsal flexion with abduction, and therefore some degi’ee of mid-tarsal 
and sub-astragaloid movements occur in association with the ankle- 
joint movements. 

The Foot as a passive Support. We have said that the foot 
serves two separate purposes, and that its shape and use m these 
functions vary. When the individual stands erect the function of the 
foot is that of a pedestal — the affording of passive support to the body 
weight, a state in which muscular action is limited to the maintenance 
of balance. In this position the ligaments are stretched and tight, 
while the various joints of the foot are so strongly apposed that the 
foot is said to be ‘ locked ’ into a rigid whole. In this action the 
various arches of the foot are lessened, audit is important to appreciate 
that they are lessened, not because the supporting ligaments are 
stretched, but because the related bones have glided one upon another 
to a somewhat lower level. 

The Foot as an active Support. The second function of the 
foot is that of assisting the leg in the forward propulsion of the body. 
Here it is an active mechanism, and, in contrast with passive weiglit- 
bearing, ligamentous strain is at a minimum, while the muscles arc iii 
full action, the arches are restored, the joints ain ‘ unlocked ’ and m 
an ‘ easy ’ or middle attitude — the whole picture is one of alertnt'.‘<s 
and readiness for instant action. 

In walking the feet are held parallel to one another, the line of 
strain falling through the middle of the foot from the centre of the 
patella through the space between the second and third metatansal 
bones. As the foot is advanced the weight is borne upon a succession 
of structures, beginning mth the heel and thence along the outer bolder 
of the foot. The heel is then raised, the body is lifted over the toc.s, 
the great toe giving the final impulse to the step. 


FLATFOOT 

It has been well said that the persistence of the passive attitude of 
abduction is the real error in the condition of ilatfoot. In tJie attitude 
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of real tlie feet are xlnluctul to a \nr^iiig cUgrcc, tlto inui>cka aro 
relaxed, the ligamciita taut, \\hdo tlio boncH aro niorc clo'<l> approxi 
mated, so that tho longituduial nrcliia ap£>cir to be IcsHiud iii depth 
The persistence of this attitude constituks the condition of ncak foot 
or flatfoot 


P*l37/0i001 

The changes associated nith the dcforiinty aro an follons 
The leg is displaced inwards w> that the weight falls on the inner 
side of the foot, while tho limb is rotated inwards so that a \ trtical hue 
drawn through its centre falls to tho iiimr side of tlio great too 
instead of over tho second toe 

There is an important change of relatioiidnp between the bones 
tho talus 13 rotated downwards and inwirds upon the calcaneus, the 
antero internal border of 
tho former bone is depressed 
upon the inferior calcanco 
scaphoid and deltoid hga 
ments, and tho navicular is 
depressed with tho head of 
tho astragalus These bony 
changes are accompanied by 
alterations m tho contour of 
tho foot 

Under weight bearing 
the longitudinal arch is 
depressed — indeed, there 
may be an inw ard bulging of 
the inner side of the foot, so 
that the entire solo rests 
upon the ground The w aist 
of the foot is broadened, tho 
heel projects, tho prominence 
of the median malleolus is mcreabed, while tlie outline of the lateral 
malleolus is obscured 

Movements are not interfered mth unless the condition is an 
advanced one, in which event adduction and plantar flexion are 
limited 

On testing the passive mo\ ements of tho foot it is often found that 
when passive dorsi flexion is carried oat, some permanent shortening 
of the tendo Achilles is demonstrated This is an important finding, 
for even a slight degree of permanent shortening of the heel tendon 
may cause abduction and subsequent breakdown of tho foot 

In long standing cases various adaptive changes occur Ligaments 
on inner aspect of tho foot and ankle jomt are stretched and 

w ea ened the bones may show evidence of periostitis, and the mtemal 
8 ructures maj be altered , the disosed muscles are atrophied 



Fig S^2 — Double Congenital Flatfoot 
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ETIOLOGY 

in of the ligaments, alteration 

as f ® “"^‘P bones is the sequence of events 

tofluLe, WV ^ “'““ses are eoncerned: and therefore 

Tss^iate^w^ *7“' ““"SO of the deformity. Biekets, diseases 
Jttae d-® '°"«”™'=n‘ to bed over a long period 

lseT;f“hetrr“ “ “ — 

nart^ clxildren the joints of the foot, in common with other 

which the ^ ^ their arrangement, a state of affairs to 

signa ion of congenital flatfoot is sometimes given. 



Fia. 5o3.~Congenital subluxation of the /Vstragalus. 

There i. also an error In the ossification of the epiphysis of the calcaneus. 

subtatiofor4e StogaS' ” 

n n^! through ivearing luisuitabie shoes, by abmviiig 

a cMd to wallc too soon, by permitting it to stand too long, to waJk 
too far, or to assume incorrect attitudes of walking and standing aio 
predisposmg causes of great importance. Deformities of the legs 
(knock-knee or bowleg.s) may be accompanied by iv'eakness of the feet. 


SYJIPTOMS 

The error is often a symjitomless one as far as subjective featines 
are concerned. In older cinldren, fatigue, eaknes-s, and awkw unIne.HS 
in walking are frequently complained of, but even in these ca.ses jiain 
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IS usiiallv absent , in this resiKct tlu. coiulition diRcrs from tin. li Uloot 
oflatorhlt AnUinliUftS iii waRing— an i>nt loul or ju toed gaiU— 
13 often the fm>t feature to Lo nolictd, or tlio yarculs attention Tna> 
be attracted by the falling of tlio foot arch or tbe ub\ ion» Imlgmg of 
the inner edge of the sole 

EYAMfN ITXO.V ANjD VllVSIC SIG\S 
TUe examination is begun by obj>tr\ing tlie luoniicr of standing 
andivalking In a charactcnsticcaso Iho feet are e%erti.d, tbo child 
treads beasily on the hc.cb» while iho gait lias a djstincti\o ‘stamping 
character ^Yhen the shoes arc iii%tbtigaltd the inner side of the 
sole la found to be norn while the goloaU is weakened and bulging 



Fro 53i — Congenital bubluxalion of tho Astragalus 
An ot nt>a»Ui»l atlonblljlitlio; >via» 


The child now stands barefooted facing the tzatumer, and a verti- 
cal line IS drawn from the centre of the patella down tho crest of 
the tibia Its lower end should pass over tho space between the 
second and third toes , if it should be to the inner or the outer 
side of the great toe tbe foot is displaced in abduction or adduc- 
tion, and is therefore in a position which exaggerates any existing 
e ormity Tbe contour of tho weight bearing foot is obsprv cd, 
the sl^ht concavity which exists under normal conditions when 
the ftet ate placed side by side and wnth their medial borders in 
apposition may bo replaced by a bulging convexity The range of 
moiement is tested.and the movements of plantar and dorsal flexion, 
of adduction and abduction are investigated actively and pastiveh, 
the lirab being held with the knee m full extension The import- 
ance of ehortemng of the tendo Achilles lias been alluded to for 
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purposes of record an impress may be taken of the weight-bearing 
sole, as shown by an imprint upon smoked paper, and this impres- 
sion is compared with the normal standard. 

It is advisable at this stage to classify the degree of deformity 
which exists, and we use the following grouping ; 

(1) Pes valgus, or abduction deformity, the error disappearing wliea 

the foot is fully plantar-flexed and adducted. 

(2) Pes planus, in which the flatness of the foot is the most noticeable 

error This type is met with in children who are learning to 
walk, and it probably depends upon a congenital weakness of 
the supporting ligaments. 

(3) Pes valgo-planus, in which the abduction error overshadows the 

arch depression. 

(4) Pes plano-valgus, where the depression deformity outweighs the 

abduction error. 


The term voluntary, passive, or rigid may be applied to these 



deformities according to whether the error can be 
corrected by a volvmtary change in position of the 
foot, by manipulation on the part of the examiner, 
or yields only to powerful mechamcal force. 



Fig. 555. — Tha Whitman Support as used in the correction of antoro-postorior 

Flatfoot. ( WhUman.) 


DIAGNOSIS 

In the majority of cases no difficulty will arise in the recognition 
of the disorder, but the examiner must be alert to the 230 ssibility of 
confusing simple flatfoot with a deformity which, while similar in 
appearance, is secondaxy to an independent disease. Infantile paralysis 
of the calf muscles may be associated with flatfoot. Potts’ fractuie, 
fracture of the tarsal bones, and clrronic inflammatory disease of the 
ankle jouit or tarsus may be comiilicated by the appearance of this 
error, and it is obviously important that orthopaedic errors of this 
description should not be confused with the simple static disability. 

TREATMENT 

The object desired is so to improve the musculature of the foot 
that normal function and attitude is restored, while tlie contour of 
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the foot regains its lualthj ayptaraucc This is attauud by following 
certain simplo principles 

(а) By correcting any obatruclion wlwcU pre>cnls the loot from 

perfonmng its full rang© of passive and ictive mo\ement 

(б) By so de> eloping the muscles tliat the future efficient functional 

use of the foot is assured 

(o) The Correction of restricted lilovcments In estimating 
the efficiency of a foot, regard must bo paid to the extent of passi\ o 
mo\ement m its mdiMdual joints, and particularly m the ankle, 
sub astragaloid, and mid tarsal joints Any restriction to the normal 
range of movement should be rectified Tins is particularly important 
where dorsi flexion is concerned to overlook a shortened tendo 
Achilles m a case of flatfoot is to render the usual remedies un- 
successful 

In order to demonstrate the existence of short heel tendons the 
child should be made to stand with, the feet parallel and well adducted 
and the knees fully extended , if there is any sborlemng the child 
will then tend to fall backwards 

Shght degrees of the error >icld to passive stretching or to the 
active stretchmg which results from walking up an incline with the 
knees straight and the feet intood More resistant cases are treated 
with a hght metal niglit splint, the foot being strongly dorsifloxed and 
inverted If simple measures fail a subcutaneous tenotom> of tho 
tendo AchiUcs may be necessary 

Restrictions situated in tho sub astragaloid and mid tarsal joints 
arc infrequent m childhood, but if encountered they are corrected by 
mampulation 

(6) The Restoration of normal Function Tins implies a variety 
of considerations 

(1) Improte Ihe general Hygienic Condition 

Poor health, insufficient food, too much standing lessen the 
efficiency of the foot in relation to the work demanded of it, and 
efficient treatment must include the correction of errors of this 
description 

(2) Institute a Foot Drill which will re educate the Foot 

If tho child IS old enough this instruction is of great import 
ance In a correct walk the medial borders of the feet are parallel 
except at the end of the stride, when the big toe should turn m 
towards tho midline and tho impulse to tho next step be made by 
the balls of all five toes and by the toes themselves As the weight 
18 taken by the adv anced foot it passes from tho heel to the outer 
border of the foot and thence to the toes The stride should bo slow 
and short, and, if properly earned out, walking affords a heel and toe 
exercise of the best type 
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(3) Improve the Nutrition of the 2Iuscles. 

Massage, alternate douching in hot and cold water, and exercises 
are the means by which the muscle tone is improved. 

The type of exercise may have to be modified according to the age 
of the child, but small children can be educated to carry out tip-toe 
exercises, rising on the outer edge of the foot, grasping a fluff ball with 
the toes, and rubbing out the periphery of a chalk circle with the great 
toe of one foot while standing on the other in the centre of the circle : 
the radius of the circle should be the length of a full stride. Bicycling 
is the best outdoor exercise. 

(4) Improve the Footwear. 

The proper shoe should contain sufficient space for the independent 
movements of the toes. The heel should be moderately high, because 
the plantar flexion thereby induced produces some degree of adduction, 
while the curvature of the long arch is increased. The height of the 
heel must, of course, be kept within reasonable limits ; besides being 
high, it shoidd be broad, and the ‘ Brogue ’ pattern is the best. The 
waist of the shoe should be strong and weU-curved, and that part of 
the upper which lies along the inner border of the foot between the 
heel and the big toe (the golosh) should be specially strengthened by 
an extra leather in the sole for the pmpose of supporting the inferior 
calcaneo-seaphoid ligament and the related overlying bones. 

The shoe may be further improved by the method of ‘ wedging ’ 
the inner border of the sole and heel. An additional piece of leather 
J to J inch in depth is fastened along the under-surface of the sole 
and heel, and the heel may be brought forward on the inner side so 
as to further support the waist. 

(5) The Use of Supports. 

There is no doubt that many cases benefit from the use of supports. 
Whatever form they take — whether the individually fitted Whitman 
model (Fig. 555), or the ready-made arch support — it is essential that 
they are comfortable and well-fitting ; in small children a rubber 
support is often helpful. 

Operative Treatment. Operative treatment in children is prac- 
tically confined to the severe pes planus and usually congenital type 
of deformity. In those cases in which simpler methods have been 
tried without success, good results have been recorded from an open 
operation designed to shorten the iimer h’gaments and the tibial 
tendons and to lengthen the tendo Aciiilles. The inferior calcaneo- 
scaphoid and deltoid ligaments are pleated and shortened, the tendon 
of the tibialis posterior is shortened, the tendon of the tendo Aciiilles is 
lengthened, and a slip from it is transplanted into the tibialis pooterior. 

The foot, fully adducted and at right angles to the leg, is put up 
in plaster for sis weeks, and walking is afterwards permitted in boobs 
which have been specially prepared by the addition of solo wedges, 
arch supports, outside steels, and T-straps. 
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I IQ 550 — Deformities of tie Foot Tho \ariou3 appearances of Sole 
Impressions 

A ^o^llal foot B CommcDflDii flaUoot C Slodeiato llatfoot D Se'cte llatfoot 
L lescalcancua t Fecscatatos (csvus) ( 1/I«r X*e Quircain ) 

Rigid Flatfoot 

Flatfoot which has reached the rigid stage is uncommon in 
childhood The onlj c\aiaplcs which we ha\e seen have been in 
association with arachnodactyly 

The condition is treated on the same Imcs as those emplojed in 
adult cases Restoration of the arch by mampulation or wTenchmg, 
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Fig. 557. — ^Araclmodactyly (Boy 9+ years). 

Notice the abnormal length of the feet and particularly of the great toe. 


maintenance of the correct position by plaster, and later by supports, 
while an attempt is made to subsequently keep the foot mobile by 

massage and graduated 



Fig. SOS. — Arnchnodnctyly. 


\oto the ahnonual length of Ininda and feet congeultal 
■IWi^tlouIof the Icnaca lu both ejea accoiupaukdthccliangei 
In the estrcmltlu. 


exercises. 

Anterior or Meta- 
tarsal Flatfoot 

The disability Avhich 
results from dropping of 
the anterior metatarsal 
arch, while met with in 
children, is not the symp- 
tomatic condition a\ hicli 
it is in adults. Tlie 
reason probably is tliat 
the falling of the arch, 
and the great too de- 
formity Avhich so often 
accompanies it, is so 
largely a ‘ boot’ deform- 
ity that there is neither 
opportunity nor time for 
it to become fully estali- 
lished dining the }ears 
of youth. 
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Children who shoiv a tendency to the development of this error 
should ba\e special attention paid to the condition m case it develops 
into a rigid flatfoot with an associated metatarsalgia The im 
portaiit pomts are 

(1) Avoid the use ol too high liccU 

(2) Provide moderately thick-soled boots, the soles being flat from side 

to side, but curved from before backwards (rocker soles) 

(3) A metatarsal bar may bo fastened obliquely across the sole 

immediately behind the position of tlio metatarsal heads 

(4) Circular adhesive supports may bo applied behind the beads of 

the metatarsal bones (Goldtbwait’s bands) 

Contracted or Hollow Feet 

The period of late childliood is the timo when the deformity of 
hollow foot first becomes 
apparent The deform- 
ity may ho defined as an 
exaggeration m the depth 
of the longitudinal arch 
of the foot, corabinwl 
sometimes with a limita 
tion in the amount of 
dorsal flexion 

The term ‘ taltpes 
arcuatus ’ or pes cams is 
apphed to the uncom 
pheated hollow foot , a 
tabpes plantarts is that 
m which a hmitation of 
dorsal flemon accom 
pames the arch error 

Etiologi Many examples of the condition aro inherited, and a 
disproportion m growth between hones and muscles has been suggested 
by Griffith as bemg the mechamcal explanation of the deformity In 
many cases an attack of pohom^chtis in earlier ^cars has been the 
responsible factor by weakening the extensors so that slight dropfoot 
occurs, while secondary contraction of the muscles of the sole and 
calf produces the deformity 

The use of too high heels and the rolo of the professional 
dancer are effects exercised in later life rather than m childhood 
Symptoms There may be no subjective sjmptoms A difficulty 
in fitting comfortable shoes is often the first feature to attract attention 
The walkmg may be awkward, and as the child grows, pam may bo 
complained of, and coria may develop on prominent parts 

Examination The mereased depth of the longitudinal arch is a 
distmctive feature , the skm over the heel and the heads of the 



tio 5o9 — Double pes covus (spastic in its 
onem) 
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metatarsal bones is thickened, the toes are dorsiflexed and callosities 
are often present on their upper surface ; the plantar fascia is con- 
tracted, and may be tender to touch. Limitation of dorsiflexion is 
characteristic of the talipes plantaris tj^e of the disease. 

Treatment. Treatment should begin as soon as the error is 
recognized. Methodical stretching and massage will often succeed 
in relieving the contraction, and the wearing of a metatarsal bar may 
be of benefit. In more resistant cases subcutaneous division of the 
plantar fascia may be necessary, or the foot may require to be vTenohed 
into a correct position. If the case is bad enough to demand operative 
interference, the Steindler operation of stripping the os calcis is effective. 

Steindler’s description of the 
operation is as follows : 

‘ A horseshoe incision is made 
around the heel, beginning 
from the inner tubercle of the 
os calcis and ending about 
three-quarters of an incli be- 
hind the calcaneo-cuboid 

joint. The under surface of the 
os calcis is stripped entirely 
to its anterior edge where the 
short fiexors of the toes and 
the abductors of the first and 
fifth toes are inserted to- 
gether with plantar fascia. . . . 
Underneath these structures 
a grooved director is passed, 
and they are severed or 
stripped close to the bone. 
Thereupon the cavity of the 
foot at once yields to extcii- 
Fia. 5G0. — Congenital Contraction of sion up to the point wliero 

the Tooa (Girl 12 years old). the contraction of the acces- 

sory flexor and of the long 

plantar ligament is responsible for the cavus deformity.” 

Contraction of the tendo Achilles is overcome by strotchuig or 
division ; the malposition of the toes is corrected by manipulation or 
by division of the shortened extensor tendons. A plaster bandage 
ai)plicd with a thin sole board liolds the foot in position and corrects 
the contracted toes. The child is encouraged to walk early, and the 
plaster case is kept in place for six -HeeJis. i^Vfterwards massage is 
continued, and a long steel footplate with a convexity beneath this 
metatarso-phalaugealarticulation helps to maintain the normal contour. 

Ilallu.v Varus 

Adduction of the great too (hallux varus) is an error oeca.sionaliy 
met with in babies. It is a rare deformity sometimes associated \w'th 
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club-foot, knock knee, anil congenital absence of the fibuh In 
certain cases it appears to bo associated ^^lth hypertrophy of the 
adductor muscles, in which c\cnt the great toe has a certain amount 
of prehensile poner 

Treatment The deformity is usually cometed when a shoo isuorn 
Cases nhich persist are improaed by the fi\ation of a strip of adiicsiae 
plaster apphed so as to luamtaiii the toe in the correct position 



Fig 501 — Congenital double Hallux \aru8 (Baby 0 months) 
( UvrzJcU $ c<ut ) 


Metatarsus Varus (Frociich) 

This IS a deformity in which the metatarsus is adducted on the 
arsa ones The error frequently accompames congenital talipes 
defcrmit^'^*^ ' compensatory to a aalgus 

of the deformity yield to mampulation 
0 raising the inner side of the boot solo , severer cases demand 
ivrenchmg and corrective appliances 

Hallux Valgus ' 

outwafdToInS' "" ^ the great toe is turned 

outward to an exaggerated degree It „ usuaUy an affection of adult 

gressiva show a c«iireiijtal° ['"*1 myoatia ossificans pro 

saigas d.splooenwnt of Ih, g„,.t t„ „sen,blmg a Ha5lui 
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life, though examples are occasionally met with in children. We 
have seen several cases in which the deformity was congenital, and 
virtually amounted to sub-luxation of the metacarpo-phalangeal joints. 

Tbbatment. Shoes as wide as the weight-bearhig foot in front 
with a straight inner edge should be worn ; separate-toed stockings 
are useful. A light internal splint may be required to maintain the 
bones in the correct position. Operative interference is rarely 
necessary. 



Fig. 502 — Double Congenital Hallux valgus (Baby 3 weeks old). 


KOHLER’S DISEASE 

In 1008 Kohler ^ described a disease of the tarsal scaphoid which 
has since been associated with his name. The result demonstrates 
the folly of associating an individual’s name with a disease — 
Kohler has described, and therefore his name is sometimes applied 
to a pathological condition of the metatarsal bones, and it is obvious 
how easily confusion may arise. 

Tarsal scaphoiditis or Kohler’s disease is a elironic condition of the 
tarsal scaphoid associated uith ccrtahi disabling symptoms, and ter- 
minating in an increased density and diraim'shed bulk of the bone. 

Etiology. It is curious that the disease should bo so sharply 
limited to the scaphoid, but certain peculiarities of structuro and 
po.sition may explain the incidence. The scaphoid is the last bone m 
the foot to ossify ; it has a bilobed nucleus, and, being the keystone 
of an arch, it is subjected to an unusual amount of iirc-ssure. Yet 
some selective influence must bo at work apart from thc.se considcM- 
tions, because the disease is usually unilateral, 

Froelich - has recounted the frequency with which growth errors 

» Kohlor, .-1. : H5nic7i. Mtd. WocJt. 37, 2923. 1003. 

- Froolicli ; Dfj ApophuaitiiS dc Crohaance — Par. .Mttl. 10, 130, lO-’O. 
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jf tie scaphoid aro encountered apart from Kohler's disease, the roiisoli 
ipparently hcuig tho bilobed nucleus, and ho insists on tlio importniico 
at ah aj s eiamimng hotli tect before classif} mg the scaphoid condition 
as a K-ohlcr s disease o , is i 

The exact origin of tho di^caso rcmniiw doubtful, 



Fi(3 503 — Tarsal scapltoiditia (tCoiilcr a disease) 

Tue tiglit fooMt the eite o{ a limil scai^idlliw »blch bu beeo In existence lor ciRlilceu months 
Xhe condensation andliagiacntatioiidths bon) nucleus la viell shoun 


bebe\ ed that a compression fracture onginated every case, but Moffat,* 
bj tracing an individual case showed that there was no fracture 
apparent 

‘Schults AnhJurKUn Ckir 100 431 
* Moffat Jour Am Mtd Aaaoc 80, 87 90, 1923 
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Preiser, 1 judging from the analogy of Kienboch’s traumatic soften- 
ing following fracture of the semilunar bone, believed that the com- 
pression of the bone which proceeds from its peculiar position resulted 
in an interference with the blood-vessels, a resulting nutritional dis- 
turbance, and ultimately a distortion of the bone outhne. Mouchet 



Fig. 564. — Disease of the Epiphysis of the Os calcis (Boy 14 years). 

SimiLir to tlio process wliicli occurs lu Perthes’ disease or Lcrr’s disease of the Iiip joint, tlio Osgood 
Sclilatter disease of tlie upper epiphysis of tlio tibia, and tlio Ifohler’s disease of tlio tarsal scapnolu 
The symptoms and signs are pain and swelling of the heel and tenderness on pressure. 

and Roederer - explain the disease in a very similar way. They 
believe in a pre-existing dystrophy of the bone, possibly the result 
of a vascular disturbance, and a subsequent pathological fracture. 
Passett ^ claims that the condition is tuberculous, but numerous 

t Pioiser : Forlschr.-a-d.-Qcb., A ’Rontgonstrahloa 17, 300, 1911. 

- Mouchet and Roedoror : Rev. d’Orlh., 7, 289, 1920. 

’Fassett: J. Am. Med. Assoc., C2, 1155, 1014. 
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m\c&tigation& ^hsp^o^ cd tlio claim RI md llctzel ^ dcocnl )0 
the condition is an inllaimudlory osRitis ami osltothomlrilis Ino 
result of our o\in e\ix:ricnce has led us to regard tho condition as an 
inflammatory one In one case ninch wo observed over a long period 
of time an abscess eventually developed, from which a long chained 
staphjlococcus was isolated 

PatiiolOQ^ Tho eaact nature of the pathology, as far as its 



iio 5C5 — Tar»al scaphoidilis (Kohlers disease) (Boy 10 jeara old) 
Tlie oulllae of (be coodnt4e<l aod compressed scaphoid is apparent 


microscopical character is concerned, remains unknown, because an 
opportumty does not arise of obtaining fresh tissue, but so far aa the 
X raja reveal it, the change is one of rarefaction of tho outer portion 
of the bone, and a sclerosis of the interior 

Climcal Features The disease is very rare after tho sixth year 
Limpmg, pam, tenderness, swellmg and redness over the inner dorsal 
aspect of the foot are the usual signs of the disease 

X ray investigation shows an irregular blurred outline of the bone 
» Pfalilor and Hetzel Surg 0}/ne and OlsUt 17, C25, 1913 
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With amncreased density ill the cenfrp + 1 , 

content. the result of abnormal calciim 


^ ucWUlUU 

tuberoX7tateofen“bS MemWes a 

localized nature of the disease and^thp T formation, the 

joints are saffloient to di3ti„g„/eh KoUer?*ea“e°‘ 



* J 


'ri.e hjTor-calciflcation'of 

uenced by tlio dense shadow of the hone. 


active treatment a spontanem^ “ the absence of 

and with suitable treatment thepeMiam'f^-^i''^''^ two years, 
no case has any serious persisting disabilitv ^ shortened. In 

— n . e.a to preLpoae 

ment of the loot in' a %M plaster Smtfo “mI encase- 

all that is required. At the end o/this ‘uZZ'to 
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go about, but n<l..«bIo ‘I-'' AM 
«<lo by i incli .u order to lc.>,cii Ibo I'lb'IRj ‘o 


CONGENITAL CLUB FOOT * 

DirramoM Congenital club loot, talipca cqumo t arus. 
or A'lump/m m a congenital dcforniity o£ tlio J j 

the foot IS mterted and adducted, the beci is ‘Veed 

rotated maards In its tj pical form the lorepart of 
at right angles to the posterior portion, nhicli m its tur i 



FiO 607— Double confeemtai iiUiIKS mumo i.arU3 (Dabj 1 months) 


plantar flexed, forming almost a straight line with the long axis o 
the leg This deformity accoants for 95 per cent of the congenital 
malformations of the foot, and is of considerable surgical importance 


ETIOLOGY 

Little 13 known as to the real cause of this malformation, but 
there is no doubt that m » certam proportion of cases tliero is an 
hereditary factor, sereral generations of a fainilj being affected, while 
the transmission of the taint may be through either the male or the 
female 

The condition is occasionally found associated with other primary 
deformities, such as harehp or cleft palate, and it occurs not mfre 
quently as a secondary deformity m cases of spma biflda 

iThe section Uealing mth Cbngemtal Club Foot has been eontnbuteJ by 
ilisa Gertrude Herzfeld FIICSE Surgeon to the Bojal Hospital for Sick 
Children Edinburgh 
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When no other factor is at work, the deformity appears to be the 
result of a mal-position in tUo o, and is thought to be due to a deficiency 
in liquor amnii, thus alloAving of undue pressure by the uterine wall 
on the limbs of the foetus. The presence of fibroid tumours m the 
uterus is also sometimes noted. Increased pressure is evidenced occa- 
sionally by the presence of marks or scars on the dorsum of the foot. 

FREQUENCY 

This deformity is relatively common compared with other con- 
genital malformations and accounts for 95 per cent, of cases of 
congenital deformity of the foot. In the Royal Edinburgh Hospital 



FiO. 668. — Congenital Contraction Deformities of botli lower Extremities (Male 

baby 3 weelis old). 

An error o£ the Intra-utcrine position was apparently responsible for the deformity 

for Sick Children during five years, 125 new cases of congenital club 
foot were seen in the Surgical Out-patient Department, represontmg 
•7 per cent, of the total new cases seen during that period. 

In this series of 125 cases 90 occurred in males (= 72 per cent.), 
while females were affected in 35 cases (= 28 per cent.). The condition 
is stated to be more commonly bilateral than unilateral, but in the 
above series 62 were bilateral, and in 63 one limb only was affected. 
The left foot was involved twice as often as the right, the figures being, 
left 41, right 22 

Table of Sex Distribution. Table of Side affected. 

Males . 90 = 72 per cent. Left . . 41 = 34 per cent. 

Females . 35 = 28 ,, ,, Right. . 22 = 17 „ » 

Rilateral . 62 = 49 „ >> 
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The topical deforiuitj is a couipoutitl one, afTcctmg not oiilj the 


foot and anj^le hut also the 
leg At the ankle joint the 
mam deiormity la one of 
marked plantar flexion with 
some in\ersion The most 
obvious deformitj, howe\cr, 
occurs at the mid tarsal 
jomts, whereby the forepart 
of the foot 13 adducted almost 
to a right angle and inverted 
so that there is an extreme 
degree of supination of the 
foot The inner border of 
the foot therefore is raised, 
shortened and bent on itself, 
while the outer border is 
com ex and lengthened 
The leg below the knee is 
rotated inwards, there being 
a spiral twist of tbo tibia 
This part of the deformity, 
often overlooked, accounts 
for the persistent in turning 
of the foot even after normal 




alignment of tho foot and ankle 
ha\c been secured Some de 
grco of rotation of the femur 
may also occur 

In early infancj tho soft 
parts alone arc afiected, hut if 
the case remains untreat’d, 
secondary bony deformities 
occur (in accordance withWolff’a 
Law) during tho process of ossi 
fication and grow tb 

The changes in the soft struc 
tuxes consist of a shortening of 
muscles, tendons, and hgaments 
on the inner side of the foot with 
correspondmg lengthening of 
those on the outer side 

The tendons of the tibiaUs 


anterior and posterior and the 
tendo Achilles are chiefly- affected, being shortened and displaced 
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inwards ; the displacement of the tendo Achilles tends to increase the 

inversion of the sole. The 



inner half of the plantar fascia 
IS tliickened and shortened,- 
while the internal lateral, astra- 
galo-scaphoid, and calcaneo- 
scaphoid ligaments are simi- 
larly ajEEected. 

The skin on the dorsum and 
outer side of the foot is often 
thinner than normal at birth, 
but should walking be allowed 
and the deformity remains un- 
corrected, the weight-bearing 
portions of tissue undergo 
h3^ertrophy with the forma- 
tion of bursie and callosities 

The bony changes which 
occur in the untreated cases, 
and which become rapidly 
worse if weight-bearing is 
allowed, consist of the fol- 
lowing ; 


Fig. 571. — Right Congenital Talipes 
equino varus. 

The persistence of the adduction defomiityis well 
shown. 

(1) The shaft of the tibia is intern- 

ally rotated at the junction of the 
middle and lower thirds. 

(2) The astragalus is plantar flexed 

and sub-luxated forwards with 
resulting broadening of the upper 
articular surface m its anterior 
portion, and this change some- 
times accounts for the fadure 
to secure complete dorsiflexion 
Further, the head and neck of the 
astragalus are adducted and in- 
verted. Fig. 572 — Congenital Talipes 



ini 7 • T 1 j. 33oy aged 6 years suffering from un- 

(3) T1i6 os CCLIcxS sJlOWS SOmG plcin.iid;r treated congenital talipes equiiio \ariis 

tlie left foot cliild is walking 

flexion, with mversion _ OI _ tne on the outer and to some e.xtent on the 

anterior portion, so that its inner doraai aspect of the foot 

surface is directed upwards The 

bone instead of lying to the outer side of the astragalus is placed 
almost directly underneath it 
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(4) TJjo scaplmd is (ll^j)hce^I 
mwirds following tlic 
axis of the held of the 
astragalus mil maj 
actuallj articulate Mith 
the internal malleolus 
It 13 usually aiualler 
than normal 

(o) The cuboid 13 corre 
spondinglj hj-pertro 
pined, and its aais is 
directed towards the 
middle hne of the body 
The other tarsal bones 
are displaced m accord- 
ance wath the above 
noted changes, but arc 
not indepondontl} 
affected Frequently 
one sees a fan shaped 
spreading of the meta- 
tarsals 

CLJ2^'ICAL FEATURES 

1110 appearance of tiio Iw 573-Cor,ecnilal Talipe. 

foot at birth is character- l>(,uU«ec>n«dilUllsllrur(|ulno\atua ADPSlKVod 

c*Hln asitlot 8>ciin 

istic The forepart of the 
foot is placed at right 
angles to the axis of the 
leg, and in aggravated 
cases the great too may 
almost touch the inner side 
of the tibia A deep trans- 
verse crease is seen on the 
iimcr side of the foot 
opposite the mid-tarsal 
joint, while in many cases 
a vertical crease extends 
backwards from the under 
surface of the cleft betw een 
the first and second toes 
The heel is small, ill 
formed, and drawn up, so 
that the normal promin 
dice 18 lost 

iia 574— Congenital Talipes equmo v»ru8 rigidity of the 

(Girl 5 jeara) loot varies Sometimes 

H.C ol „ogn«io. the deformity can be cor- 
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rectecl Avitliout force, 
fixation of the parts. 


but in the majority of cases there is marked 



Fig. 575.— Double Congenital Talipes. 

Equlno varus defornuty ‘n^rlght Calcanco-valgus defonn- 


The foot as a rule is 
short and broad, and 
often the correction is 
difficult on account of 
this characteristic. 
Similarly, the fatter the 
child the more difficult 
the maintenance of the 
correction by splinting 
or plaster. 

The leg as a whole is 
rotated outwards, and 
in some cases the patella 
is seen to be displaced 
shghtly outwards. 

DIAGNOSIS 


sninrb°S^°’^^n’^^ examine for^ an/SencT of 

no hiatey^is rtwrbirintog^ <Iifflcultyin the older cases, where 

nosing the congenital deformity 
from one acquired as a result of 
an infantile paralysis, affecting the 
peronei and the outer extensors of 
the toes, particularly as the muscles 
of the leg do not develop properly 
in untreated cases of club foot. 

The absence of any true paralysis 
and of the usual trophic changes 
confirm the diagnosis of congenital 
club foot. 

PBOGNOSIS 

If untreated, the condition be- 
comes worse, and with every month 
of life the treatment becomes more 
difficult. The untreated case is 
late in walking, and apart from 
the formation of callosities and 
corns the gait becomes clumsy 
and unsightly. 

In early cases it is possible, with careful and prolonged treat- 
ment, to get a perfect anatomical and functional cure, but treat- 
ment is always prolonged and tedious, and both the surgeon and the 



Fig. 576 — ^Double Congenital Talipes 
equino varus, with adduction of 
anterior tarsus (Boy 4 years). 
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patient’s parents aro apt to grudge Iho lime ncccfcsarj to acluovo a 
satisfactorj result m some o! tbo more resistant cases Tlio ago at 
M hich treatment is commenced bears a definite rchtion to the success 
of tho mdividualcase On the whole, tho delicate ill nourisiicucniltl 
IS easier to euro than tho plump, acti\c, and muscular infant 


T1WATMF\T 


The first essential in the &a(ifcfactor> trcilmeiit of tins condition is 
to begm manipulation a** carl} as pos<»ible Ko infant should bo left 


oven for a week with* 
out actno treatment 
bemg undertaken, for 
the earher this is be- 
gun, the higher tho 
percentage of perfect 
anatomical and func- 
tional cures 

In plannmg tho 
method of treatment, 
wc have three aims in 
Mew 

(1) Rectification of tho 
shortened struc- 
tures with over 
correction of tho 
deformity 

(d) Waintenanco of 
over correction 
while the uitemal 
structure is chang- 
ing and particu- 
larly until such 
time as the child 
commences to 
walk 



Fio 577 — CongcDttal Talipes oqumo \aru8 
Thl) Ulaitrstioii liullcates U>« adduction ot tha aotcriox tarsus 
«blch prorei 80 difficult to correct 


(3) Repeated and con- 
stant supervision of the jiaticnt during the pmod of growth 


It must bo borne m mind that in this condition, more perhaps 
than in any other congenital malformation, thero is a persistent 
tendency to relapse, so that a foot which at tho age of six months may 
appear anatomicallj perfect may, if not watched, present tho appear 
ance of an untreated deformity by the time tho child is five jears 
01 age 

In order to ensure freedom from relapse it is important that by 
the time the child commences to walk the foot is well over corrected, so 
that tho body Weight tends to be a corrective to the inversion 

In planning the steps of tho treatment we must consider the 
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correction of the various elements which go to produce the deformity 
in the following order : 

(1) The adduction and inversion at the midtarsal joint ; 

(2) The equinus deformity at the anlde joint ; and 

(3) The internal rotation of the leg below the Imee. 

A. Treatment ozi’ Infants under Six Months 

When treatment is commenced before the age of six months it 
will be found that the best results are obtained by splmting rather 
than by manipulation, and the first object in view is the correction 
of adduction and inversion. 

A light lateral splint of aluminium 4 to 8 inches long and 1 inch 
broad, covez’ed with boracic lint, is applied to the outer .side of the 



Fig, 578. — Congenital Talipes equino varus. 
Splints used in the correction o£ the deformity. 


leg with adhesive plaster. The method of application of the splint 
is important, and should be carried out by the surgeon or by a specially 
trained nurse. At the first sitting all that should be attempted is a 
slight diminution in the degree of adduction, so that the splint is angled 
slightly inwards, just below the level of the ankle joint. 

The sphnt should reach from mch beyond the small toe to the 
level of the head of the fibula, and two pieces of adhesive should be 
used to fix the splint in place. The first passes from the outer surface 
of the splint across the dorsum of the foot at the level of the metatarso- 
phalangeal joints, encircles the foot twice, and is applied with the 
foot in the faulty position. The upper end of the splint is now brought 
in to the side of the leg, and in that way effects the necessary amount 
of correction of the foot itself, and the second piece of adhesive is 
strapped around the upper third of the leg, A light bandage completes 
the splinting. 

The splint at first should be changed every five to seven days, 
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and on each occasion the 
position of tho foot is 
improved, by changing 
the angling of tho sphnt, 
until tho foot lies in a 
position of marked ab- 
duction This process 
may take from two to 
four months, and it is 
important that before 
proceeding to the next 
step the foot should re- 
main over corrected eien 
though tho sphnt is left 
off for two or three dajs 
When this la achieicd, it 
will be found that tho 
foot has become practi- 
cally normal m appear 
ance, with disappearance 
of tho transverse crease, 
while the tendo Achilles, 
from being displaced in- 
wards will be found to 
havetakenup its normal 
position 

At this stage manipulation of the almost flaccid foot under an 



Fig 580 — Congenital Talipes equino varus 
Cotiectioa ot the edductlon b} owDlpuIetioo on an oitbopsdio wedge 


anmsthetio may be carried out to make sure of undoing any possible 



Fio 570 — Congemtal Talipes equmo varus 
Uleral splint epiUed lot coneetlon of the deformity 
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contraction of tho plantar fascia, and if the tendo Achilles, which has 
hitherto not been stretched in any way, is still taut, a sub-cutaneous 
tenotomy should now be carried out, and the foot put in plaster of 

Paris in a position of over- 
correction, externally ro- 
tated, and with the knee 
flexed, as shown in Fig. 
581. It is important to 
carry the plaster to the 
middle of the thigh ivith 
the knee flexed almost to a 
right angle, as the eversion 
and abduction of the foot is 
thus maintained by the re- 
verse leverage of the thigh. 
The plaster should remain 
in place for three or four 
weeks, when the process 
should be repeated. 

Thus, by the time the 
child is about six months 
old, there should be practi- 
cally no sign of the deform- 
ity. It is at this stage that 
the parents, believing the 
condition to be entirely 
cured, are apt to cease 
attending for treatment, 
with the result that in a few months’ time the deformity will be found 
to have relapsed. During the second half of the &st year, over- 
correction must be maintained, 
either by the use of Jones’s 
talipes splints or by the re- 
peated application of plaster. 

By the time the child is a 
year old and is anxious to put 
his feet to the ground, the 
deformity should have dis- 
appeared. 

Early Avalking should be 
encouraged, but as a matter of 
fact many of these patients 
are late in walking. The baby 
should not be allowed to walk 

in bare feet, and the boots, which should be light, should have the 
soles thickened slightly on the outer side. It is also advantageous for 
the child to wear a splint at night to maintain over-correction. 




Fiq. 581. — Congomfcal Tahpes oquino varus. 

TJio deformity lias been corrected by luanlpubitlon 
and a plaster c.a3o has been applied Note that tlioj 
case extends from tho inld thlgu to tho toes. 
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During tbo next j car the child should bo seen at least onco a month, 
and if there is the slightest sign of rclapso tho foot should bo again 
over corrected and a retaining plaster applied In tho majority 
of cases it will bo found that this has to bo repeated on ono or two 
occasions 

As soon as the child la old enough ho should bo trained to w alk 
with the foot well everted, and during tho thirdjcarsiroplo exercises 
maj be tried 

It 13 often between tho ages of two and three that tho tciulciicy to 
relapse is most persistent, and m such eases it may bo necessary to 
resort to the application of a lateral iron, m order to inanitain correction 
while walking 

The internal rotation of tho leg should be sbghtlj corrected cv cry 
lime the child is put into plaster, but great caro must bo token not to 


Fio 583 — CongeiutAl Talipes 
Thomu VTCDCb nod orthopedic wvdgo tued lo the corrcctloo ol tho error 

produce a condition of knock knee, as tbo correction of tho rotation 
may cause stretching of the mtcrnal lateral ligament 

The parents should be warned to return the moment there is tho 
shghtest sign of any deformity, as the correction is easily carried out 
up to tho age of six or seven years by the application of plaster for 
ono or two months 

It will bo noted that with the exception of tho tenotomy of tho 
tendo Achilles, no mampulative or operative procedure has really been 
required, but if the condition recurs in later childhood forcible correction 
is necessary, and should bo frequently repeated whenev cr the sbgbtest 
deformity reappears 

B Tkeatment in oldeb Ineants and ioxjno Child ben 

In such cases gradual correction by splmtmg is not satisfactory , 
and it 13 preferable to mampulato tho foot vigorously under an 
anajsthctio, usmg the Jones’ wedge and the Thomas’ wrench followed 
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by plaster fixation, and it will be necessary to repeat the forcible 
correction, at intervals of about six weeks, some four or five times ; 



Fro. 584 . — Congenital Talipes equmo varus. 
'I'ho inctliod of application of tiio Tliomas wrcncli 


otherwise the treatment is much the same as for the early cases. 
It cannot be too strongly emphasized that success can only be 



Fio. 585. — The Thomas Wrench as used in tlie treatment of Club Foot and certain 
stages in its application. {Whitman.) 

obtained by repeated and continuous treatment, and the parents 
should be impressed with the necessity of attending frequently and 
over many months. 
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In a child who has been trcateil before the ago of five or six jears 
bono operations and other open opera- 
tions should never be required, and 
the necessity for such ojicrationa in 
later life in patients who ha\o been 
treated m infancy reflects on tho skill 
of the surgeon who was responsible 
for tho original treatment 

Occasionally, howcacr, where tho 
rotation of tho tibia is unduly marhed, 
it will bo found that c\cn after the 
foot IS well corrected tho child walks 
with tho foot turned in It may then 

be necessary to perform an osteotomy of tho libi v lu order to swing 



tio uSO — ltctiia\ulo{ u Medt,o 
(roiti tlwj i,roatec procesa of 
tlio oa calcia for correction of 
tlio adduction deformity of 
congcmlal talil>oa oiiuino 
\ams 



Fig 587 — Polydactylism 

Tbs tisWliM tMrtes soca loss three dl^ occupjlns the position ot the fifth toe 


out foot at tho junction ol the middle and loner thirds of the 
leg This should not be done before the age of four 
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Open Operations 

These should never be performed before the age of six years, and 
the necessity for such operations denotes failure of treatment during 
infancy. 

A. Operations on Ligaments 

Ober’s Operation. A curved incision is made around the internal 
malleolus. The deltoid ligament is detached transversely off the 
tibia, and it and the inferior calcaneo-scaphoid ligaments are separ- 
ated off the inner surface of the os calcis. The foot is then manipu- 
lated, thus opening up the inner side, and when over-correction has 
been secured plaster is applied after suturing the skin. 



Fio. 688. — Polydacfcylism. 

Tlie great toe la duplicated In the left foot and the little too in the right foot. 


B. Operations on Ligaments combined with Osteotomy 

Elmslie’s Operation. This consists in the division of the internal 
lateral ligament, combined with the removal of the astragalo- 
scaphoid and calcaneo-scaphoid capsules. The tibialis posticus is 
divided and the operation completed by a transverse osteotomy of 
the os calcis. 

C. Bone Operations 

Hoke’s Operation. Hoke’s operation consists of a series of oper- 
ations on the tarsal and metatarsal bones, including when necessary 
the os calcis, the head and neck of the astragalus, the internal 
cuneiform, the cuboid, and the posterior ends of the metatarsals. 

Albee’s Operation. This operation is best performed in the long 
and slender type of club foot, and consists of the removal of a 
wedge of cuboid, which is then inserted into the split scaphoid, the 
object being to shorten the outer side of the foot, and at the same 
time lengthen the inner. 



iia u89— Vol>tlactjlii»in 

AUaitlonal 8if»» to» iQ WU fiit. T>i« \ t»> »j lotawtlng coiitr»»t». 

Other Varieties of Congenital Talipes 
Other vanelics of congenital talipes arc met with in addition to 
the cq.uiDO vorua type 

Congenital taUpe4 tarua is moderately common It is usually 
slight m degree, and in many instances it is accompanied by a hallux 
^ arus condition of the great too and a pigeon toed gait Iho slighter 
examples of the error yield to manipulation , more so' ero cases rcguiro 
wrenchmg and the application of a plaster case 

Congenital talipes valgus is also a comparati\cly common error 
mild degrees of the deformity constitute what is known us ‘ weak 
ankle ' The condition is overcome by repeated manipulation, and 
when the chdd begins to walk heightening the boot sole to the inner 
side will afford further benefit 

Congenital talipes egutnus is very rare, at least in so far as the pure 
examples of the displacement arc concerned ilanipulation, mechani 
cal correction, or tenotomy are the means by which the error is over 
come 

Congenital talipes calcaneus is also rare The heel is prominent, 
the foot IS dorsiflexed so that the dorsum comes into contact witli 
the front of the tibia, and the foot sole is flattened, this point being 
in sinking contrast to the cavus condition of the acquired variety 
The error is often accompanied by a genu rccurv ation, and malposition 
in utero is an evident cause of the deformity 

As a rule the deformity is sbght, so that it yields to massage and 
manipulation The retention of the foot in a position of plantar 
flexion will hasten the improvement 

A backward bendmg of the tibia sometimes accompanies the foot 
error Vanous combmations of the above error, such as calcaneo 
valgus, calcaneo varus, equmo cavus, valgo cavus, and pure cavus 
are occasionally met with 
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Fig. 590. — ^Double Congenital Talipes calcaneus (Baby 2 months old). 

CERTAIN RARE DEVELOPMENTAL ERRORS 

Additional Limb (Polymely). We have seen two examples of 
this condition, and one is figured. A well-formed limb developed 
from the region of the perineum, and at the time of birth had reached 



Fig. 591. — Malformation of Lower Lunbs. 

Baby born with tliree legs An imperfect leg is growing from the perineum 


a statue of groivth almost as complete and perfect as the normal limb. 
The distal skeleton of the additional limb was healthy, but the upper 
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eiid of the femur mis impirfcct nml no nrticuhtion Mitli the pchjs 
existed Ihe de%clopmciit rt=.uUtd m tin- dwiiUccjiant of tljo niial 
eanil to one side of the pcriiunl liild 

The condition is so rare tint it w of httic practical interest 11 
the child IS viable and otiicruisc linltli}. amiiutitioii is indicated 



1 IQ oJ2 — Congenital sliorleauig of left teniur (Uuby 3 moiitiiu old) 

Th(ie la no eiideoce of lutes unilne tone loinn Itedbir the blood euppl} U coneenitally 
•teacIcDt. 

Congenital Absence of the fibula The characters of tins 
deformity are striking The limb is atrophied, e*>pccially below the 
knee, and there i«t a considerable degree of shortening The tibia is 
cur' cd at the junction of the lower and middle thirds, the angle being 
usually directed forwards and inwards, so that the foot is thrown into 
a lalgua po<;ition \ cicatrix may exist at the summit of the cur\e 
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Tho fibula is cither entirely 
absent or exists as a remnant 
representing the upper ex- 
tremity of the bone. There 
is an associated absence of 
one or more toes on the side 
corresponding to the fibukr 
derangement, and certain of 
the tarsal bones may be absent 
or fused together. The origin 
of the condition is doubtful; 
intra-uterine pressure prob- 
ably exerts some influence. 

Treatment is a difficult 
problem. Correction of the 
tibial deformity and the inser- 
tion of a graft to replace the 
deficient fibula may be suc- 
cessful. If this fails, the child 
may be supplied with some 
variety of prosthetic appara- 

Fra. 593. — Congenital Malformation of limb may be 

loft Leg (Girl 2 years old). amputated, 

TiieUmb is a deformed aiipeadaga attacliod to tiio a nti-ha 

lateral wall of tho pelvis ; tlioro Is no proper hip Joint. Congenital Absence 01 tne 

Tibia. This is a much rarer 

deformity than the corresponding condition of the fibula. The tibia is 
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either entirely dcCcient or la represented by a small segment of tho 
upper end of tho bone Tho fibula is generally increased m size, 
nhile the lower end is bent mnards Tho loner end of the femur 
13 usually deformed in a curious fork bko arrangement, and in ono 
case which wo observed tho patella was absent On account of tho 
femoral distortion thero is inability to completely extend the knee 
The deformed position of the foot is, of counsc, a \ ery obv lous feature 
The pnnciples govemmg treatment are similar to those described 
in connection ^vltll the fibular error 



Congemtal Genu Recurvatum Examples of this rare deform 
ity are occasionally laet with The child is bom with a hyperextension 
of varying degree m one or both knees The joint is not fixed, and 
the deformity may bo diminished or exaggerated at the mil of the 
exammer The skin covering the front of the knee is traversed by 
deep creases, while the coverings of the posterior aspect arc tense 
the hgamenta on tho anterior aspect of the joint are relaxed, but 
tendon is taut, and ono is left with the impression 
that this structure la responsible for tho persistence of tho deformity 
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Fig. 593. — Congenital Malformation of 
left Leg (Girl 2 years old). 

The limb is a deformed appendage attached to the 
lateral ivall of the pelvis , there is no proper hip joint. 


The fibula is either entirely 
absent or exists as a remnant 
representing the upper ex- 
tremity of the bone. There 
is an assoeiated absence of 
one or more toes on the side 
corresponding to the fibular 
derangement, and certain of 
the tarsal bones may be absent 
or fused together. The origin 
of the condition is doubtful; 
intra-uterine pressure prob- 
ably exerts some infiuence. 

Treatment is a difficult 
problem. Correction of the 
tibial deformity and the inser- 
tion of a graft to replace the 
deficient fibula may be suc- 
cessful. If this fails, the child 
may be supplied with some 
-variety of prosthetic appara- 
tus, or the limb may be 
amputated. 

Congenital Absence of the 
Tibia. This is a much rarer 


deformity than the corresponding condition of the fibula. The tibia is 



Fig. 594. Congenital Deformity and Shortening of the shaft of the left Femur. 

Tlie condition baa probably been the result of an Intra-uterlne fracture. 
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congenital errors, such is coHgenitil knock knri, congcmtM gciui 
\arum, 'ind congenital Uislocatioti of tlio liips 

Treatment includes massage of the tsUd ami shortened musclts 
and forcible manipulation into a position of ficMon The more ex- 
treme type of case arill proliably demand exposure and lengthening 
of the shortened structures, more particularly of the quadriceps 
extensor or of the ligamentum pattllj; 

Congemtal Flexion Contraction of the Knee w sometimes 
met ifjth It 13 a troublesome deformity necessitating ojwn division 
of the contracted tissues 



Pro 597 ~-Congenital Gena iveun&tftia (Baby 0 laoaths oI<l) 


Congenital Abnormalities of the Patella Congenital absence 
of the patella is actually a very rare event , many cases thought to 
belong to this class are really examples of rudimentary patellm, the 
nuclei developing as the child grons Any congenital defect which 
involves the quadnceps extensor iuw>cle is likely to bo associated 
with patellar derangement 

Massage and stimulation of the affwted muscles and restoration 
0 movement to the part may improve the development of the bone 
Congenital displacement of the paUla may occur Lateral dis 
placement is the most frequent, but the bone is displaced upwards. 
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On the other hand, the soft structures at the back of the knee are 
uniformly tense. The patella is small and may be almost unrecog- 
nizable, but a nucleus probably always exists ; the posterior surfaces 
of the femoral condyles and the head of the tibia form a marked 
prominence in the region of the popliteal space. 

While voluntary flexion is impossible, passive flexion can be 
carried out, but it is characteristic of the condition that when the 
limb is liberated it flies back like a spring to its original position. 



Fig. 596. — Congenital Absence of Tibia (right Leg) 

(Baby 8 months old). 

The condition is not one of congenital dislocation, as is some- 
times stated, for the articular surfaces remain in full contact with 
each other. We have definite evidence that an abnormal intra- 
uterine position, combined, it may be, ivith a diminished amount of 
liquor amnii, are the influences at Avork in the origin of the deformity. 
The majority of these cases are born as breech presentations, and 
an over-extension of the limb is apparently maintained from an early 
stage of foetal life. The condition is often accompanied by other 
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METHOD OF MAKING CELLULOID SPLINTS 


The first and most important part in tho process of making celluloid 
splints IS to obtain a \otj accurato mould of tho limb in plaster of Pans 
The comfort and fit of tho spbnt depend entirely on tho accuracj of the 
cast 


The Plaster Mould 

Reined 

1 Vaseline and laseline bandages 

2 A good 6uppl> of plaster bandages 

3 A etnp of lead about 1 inch wide 

4 A sharp knife scissors and a tape measure 

Vasthne bandages are made by dipping strips 2 to3 inches uido of fino 
xnusim or nainsook in hot liquid >asclino, melted m a small basin placed 
m a pan of hot water oicr a gas nog Tho strips must bo well squeezed 
out and wound round a pieco of cardboard ready for uso the ends 
should be folded together to focihtato unwinding 

Plaster bandages ato made of lengths of ennohno muslin 2 to 4 inches 
wide sod from 50 to 72 inches long Tlio selvedges and looso threads 
should be remov ed 

Placo the bandage m the lid of a bo^.and scatter dry plaster of Pans 
evenly over it roll up loosely from one end wrap eoch bandage when 
completed m thm paper, and place m a tin box ready for uso Tlio 
plaster should be kept m ou airtight tin, such as a bread pan and m a 
dry place 


Making the Mould 

i Leg Case 

Rub the limb over with \ aseline to prevent hairs being caught in tho 
plaster, and to facilitate removal of tho plaster mould ^Vhere the hairs 
are thick or long and do not smooth down, cov or with v aaelme bandage 
Place tho strip of lead down the front of tho leg and nearly to tho end 
of the toe'i, bending it to follow tho cun ea l^Ieantimo the assistant 
should have placed two plaster bandages m a bosm of tepid water, 
with tho ends over the edge of tho basm to facilitate unwinding \Vlien 
one bandage is taken out another should bo put m tho basm 

Squeeze out the superfluous water and bandage the limb quickly and 
evenly, keeping the lead m position Do not fold tho bandage, rather 
cut it off and start agam Smooth it down with tho hands and apply 
o lors as quickly as possible till them is a sufficient oven thickness all 
ov er to make a linn mould 
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in genu recurvatum for example, and in certain cases a down- 
wards or an inwards displacement has been described. The lateral 
displacement is practically always accompanied by some degree of 
knock-knee. 

Treatment entails the correction of any related deformity and 
the division of shortened structures, so that the patella may assume 
its correct position. 



Fig, 698. — Congenital Malformation of Extremities (Child 10 montlis old). 

The patella) and the fibula) axe absent, while both feet are In an exaggerated talipes egulno 

varus attitude. 


Stiffing fatella is sometimes met with in children. Slight cases 
respond well to fixation of the part by a plaster bandage or a knee- 
cap ; more extreme examples demand an operation similar to that 
employed in the adult. 

Ccmgenital elongation of the Ugamentum faiellm has been described 
by Shaffer, and we have seen several examples of the disorder. The 
wearing of a brace was sufficient to control the disability. The con- 
dition of snapping knee was an accompaniment in one of these cases. 



appendix nil 

makmg it qwto smooth, at\^ cnlarjjing tho cn«t about J inch m cir 
cvanJerence all o\cr, to mako ill© splint largo enough to enable » thick 
stocking to bo n om under it An> part, such os the onklo, u hero pressure 
would bo painfid, shouhl bo eonsnlerablj enlarged , al&o at the sides of 
the heel Caro must bo taken W> retain tho correct form and proportion 
i or children it is well to inako tho foot from J inch to I inch longer to 
allow for groinng 

When tho cast is thocougldy drj, a thm costing of wax is applied 
to pre\ ent tho «plmt adlicring to tho cast wtien finished Special paraffin 
wax melting pomt H4 degrees ralircnlicit, should boused, tho wax being 
heated ma pan or fish kettle, Q\oragas ruig \\ Ken tVio wax la very hot 
and tho cast 13 aho hot hold tho cost by ono cud over a tray or tin witli 
an edge and pour tho wax over tho cost os quickly os possible, so os to 
fonn a thin even cost Tho superfluous wav ino} bo poured back 
into the pan and used again If tho pan is largo enough tho cast can 
bo dipped into it Bough pieces of ira* should bo scraped away with a 
grawng tool 

Making tlic Splint 

lUluind 

Brushes (Oiflcrcnt brushes should bo used for glue, Poxuloid, and 
Poxuloid V anush Black varnish brushes, l^inchcs or© best forgluo and 
Pexuloid, and 1 inch od paint brusliesfor Poxuloid varnish ThoPexuloid 
bniblies must bo cleaned m acetono when used and tho glue brushes in 
soap and water ) Scissors Bandago mudm Boot hooks and o> clots 
A band drdl to make tho holes A liand punch to put in tho hooks and 
eyelets Pexuloid and Pcxuloid varnish Certus cold gluo powder 

To malt Certua Olue Bloco a largo epoonful of tho powder ui a 
basm and held 16 uadcc o tap of cold water whicli just drips Stir 
It Vigorously lu the centre keeping it smooth and vorv gradually 
working tho powder in xcgulato the water continue Btirrmg us,tA 
all tho powder has been mixed uv and tho solution is smooth and 
fairly thick It is best to propaio fresh solution for each occasion 
To mole Celluloxd SolxiHon Jhquxnd \ oz celluloid cuttings 
lljoz acetone 5 dr amyl acetate Pat tho celluloid into a bottle 
pour about half the quantity of acetono on it add tlio am> 1 acetate 
diluted With some acetone than add tho remainder of the acetone 
Cork securely Turn the bottle oveiy day When completely dis 
solved it IS ready for use It takes about one month or longer to 
diggohe 

Pexuloid IS a trade name for celluloid solution it differs sbghtly 
from the above roixturo It can be obtained from Messrs Thos 
Morson «L Son Ltd 41 tjray s Inn Road London both as Fexuloid 
solution and Pexuloid \anush 
JIethod The cast is fixed firmly m a vice 

C ut fiftpen pieces of bandage mushn to size or sixteen if the sphnt 
18 to bo made oxtra strong ono piece (the last to bo applied) should be cut 
i mch larger Paint the cast over with PexuIoid and put on tho first muslm 
coat at oncewlidewet Brush it over with Poxuloid cutting the muslm 
to s lape 03 you work The coats should overlap slightly everywhere, 
but supetfiaous mushn must bo cut away It must be quite smooth with 

no wnnklnc ’ 
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Mark lines across the front of the case with an indelible pencil in three 
places to enable the mould to be correctly joined again. Cut the plaster 
down the centre of the lead to within about 2 inches of the end of the toes 
before the plaster hardens. Do not remove it till it has hardened 
sufficiently to retain the shape. 

The mould must now be opened out sufficiently to enable the limb 
to be removed, but this must be done gently without disturbing the 
impression. Thereafter press the mould together again so that the 
pencil marks are apposed, and correct any disturbance of the position. 
Thereafter bandage with a plaster bandage till the case is firmly 
joined. 

Measurements should be taken with a tape measure round the top of 
the leg, where the cast ends, round the calf, ankle, heel, instep, and the 
length of the foot. Also place the foot on a sheet of paper and trace an 
outline of it. 


Filling the Mould 

Required : 

1. Liquid soft soap. 

2. Plaster of Paris. 

3. A 6- to 8-inch length of square I-inch iron or a similar length of 

1-inch square wood. 

4. A wire hook, knife, brush, spoon, basin, etc. 

Liquid Soap is made by melting a tablespoonful of soft soap in 
10 oz. boilmg water, stir in a pan till melted, when cool pour into a bottle 
or jar for future use. 

Method. Brush out any loose pieces of plaster. Pour some of the 
liquid soap into the mould, turning it about and pouring out and brushing 
it till it is aU coated with the soap. Drain out any superfluous fluid while 
the plaster is being mixed. 

About 1 pint of water is sufficient for a child’s leg. Scatter the 
plaster into the water with the hands as quickly as possible, avoiding 
lumps ; when it begins to he on the surface of the water stir vigorously 
with a spoon placed flat in the basin. 

While it is still fairly liquid pour some into and out of the mould, as 
was done with the soap, till it is quite coated all over. Add a little more 
plaster till it is cream-colour, stirring vigorously ; it is the right consistency 
when it begins to bubble, and must be qmte smooth. Pour it into the 
mould, shaking it well into the foot, then fill up to the top. Before it 
hardens, insert a hook at the edge, and an iron rod m the centre, allowing 
the latter to protrude about 3 inches ; this is used to fix into the vice 
to hold the cast steady. To the hook should be attached a label with 
details of the case, but this should not be tied on before waxing, as it is 
apt to be coated with wax and rendered illegible. 

Finishing the Cast. When the plaster is sufficiently hard, cut down 
the original join with a sharp Itnifo, and press the sides of the mould back. 
Cut it away at the foot, and at the ankle, so that the mould may bo taken 
out easdy, lest it should break. The mould is of no further use. If 
the cast is dry it should bo wotted before building it up, and if it has 
been left a day before finishing, soalc it in ivator for some tune before 
beginning work on it. Any rough parts may bo scraped away with 
a graving tool. Fresh plaster should bo mixed and applied with the hand, 
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rickets 88 
AcTOcepfi&ly 4C3 

\dcmtis, acute and lup joint tuber 
culosis dilTcrential diagnosis 
of, 407 

cervical tuberculous 628 
ago mcidenco in 628 
and sub acute differential diag 
nosis of 637 

changes m individual glands m 
632 

clinical features of 635 
diagnosis of 637 
etiology of 628 
predisposing infections m 630 
prognosis of 039 
rocurronco after operation 646 
routes of infection in 629 
treatment of conservative 640 
general 640 
local 641 
operative 642 

complications during 646 
contra mdications of 643 
type of bacillus in 629 
ty pea of 635 

cltronic, simple and tuberculous 
differential diagnosis of 638 
aub ocut^ and tuberculous differ 
ential diagnosis of, 637 
\deao myo sarcoma (embryomata) of 
kidney 894 
cUmcal features 896 
diagnosis 897 
pathology 894 
treatment 897 
Adenoid facies 585 
Adenoids 585 
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The second coat is applied in the same way with Pexuloid. Leave it 
to dry for twenty-four hours, then put on nine coats of muslin, using Certus 
glue instead of Pexuloid : this should be appUed fairly thick and brushed 
firmly on. Then brush the sole with Certus glue, and apply a thin leather 
sole, cut the exact size, which must lie quite flat, brush it over and apply 
a muslin sole cut slightly larger than the leather one to keep it firmly 
in position. Then put on two more whole coats of muslin with Certus 
glue. Leave it till quite dry. The joins in the muslin should not always 
be in the same place, or it would make a ridge ; they should be varied. 
Mark famtly with a pencil down each side of the leg and foot where it 
is to be cut, and cut it with a very sharp Imife down the Imes indicated. 
Remove it from the cast, and knock out any plaster or wax which has 
adhered to it. 

Cut it neat with curved scissors, and sandpaper it on the surface and 
at the edges. 

Put on one coat of muslin with Pexuloid, and turn the edges of the 
last coat (which was cut larger) over to the inside to make a binding. 

When quite dry apply two coats of Pexuloid varnish with a brush. 

Drill holes at intervals of about 1 inch apart down each side, making 
the holes correspond on the two sides. Insert eyelets to the inside of the 
leg, and boot-hooks to the outside. 

Cover the inside of the hooks with a strip of muslin applied with varnish. 

Lace up, and it is ready for use. 

The side with the eyelets should not be unlaced when put on ; just 
slacken the lace to enable the leg to be inserted. The side with hooks 
can easily be laced. The reason for eyelets being used to the inside is to 
prevent scratching the other leg. 

All through this work great care has to be taken not to drag the muslin 
too tight so as to cause an air bubble. Should a small bubble be found, it 
can be slit, and when firmly pressed down so that the air is excluded, a 
small piece of muslin can be pasted over the slit. In the case of a large 
bubble, it is best to cut the piece out and make it up again with small 
pieces cut to the exact size of the hole, keeping it as smooth as possible. 

Spinal Supports. In the cose of a spinal support, the whole process is 
similar, but wider and longer plaster bandages should be used in making 
the mould. In fiUmg the mould, after there is a coat of about an inch all 
over, some scrim or sacking can be soaked in plaster and laid on ; it ensures 
a firm cast, and saves plaster. It is not necessary to make the cast solid, 
just thick enough to make it firm. It should be made flat at the base so 
as to stand firmly, as it is too heavy to fix in a vice, though it is possible 
to do so by fixmg a piece of wood in the vice, with a cross-bar on it to 
prevent the cast from slipping down. This can only be done if the cast 
is not solid. 

The jacket may bo fitted with straps and buckles, or boot-hooks and 
laces. Fasten it down the left side and shoulder. 

These splints are extremely light and rigid, and are invaluable when 
these two conditions are required. They can be washed oven with hot 
water without altering the shape or softening them. 

When necessary, they can bo strengthened with aluminium bands, 
which are inserted between the fourth and fifth layers of Certus mush'n, 
or riveted on after the sphnt is finished. The aluminium must bo 
moulded to the contour of the limb. 
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Aniu. iissure of, sj'mptoms 877 
treatment 8*8 
imperforate nineties of, 871 
Appendicitis, 823 
age incidence of 823 824 
and hip joint tuberculosis dtlTcrcii 
ti^ diagnosis of 403 
chrome 839 

dinical o\ idcnccs of, Eummar> , 828 
features 82«; 

compbcations of post operative, 838 
diagnosis of 831 
diflerential diagnosis of 831 
etiology of, 823 825 
examination of phjaical, 820 
pathology of, 825 
prognosis of ago incidence in 834 
simple treatment of, operative 835 
symptoms of 826 
treatment of 835 
operative 835 
after treatment 837 
closed method m. 837 
when operation contra indicated 
835 


types of infection of 834 
with pentonitis treatment of, opera 
tiv®, 83u 

with abscess treatment of opera 
tivo, 83u 

Appendir anatomy of, 823 
Iliac left 830 

localityof special features dciiendcnt 
on 829 

mesenteric 830 
pelvne 829 

position of, influence of m appemli 
citis 834 
reotro cacal 829 
sub hepatic or high 830 

Appliances ambulatory tjpea of in 
treatment of infantile para 
l>sis 957 

Araclinodactylj 1078 

Ann (see Extreraitj, upper) 

Artenos, carotid, hgaturo of, in treat- 
ment of extra ventricular 
hydrocephalus 507 
Lexers, 215 

Arthritis 365 (see also Synovitis 
acute infective) 

acute and lup joint tuberculosis 
differential diagnosis of 407 
as post-operative complication ol 
Osteomjehtis 332 
deformans 45f> 

etiology of 4 j 6 
pathology of 456 
probferative diagnosis of 4^,7 
etiology of 4'30 
prognosis of 4 j 7 
treatment of 457 
local 458 


infective acute of infants 368 


i\rtlintts, infoctivo, ns complication of 
infcetiowi tlisoaacs 3C8 
spondji tubercufous pathology of 
290 

ArthrodesH m Hail joints 0(>> 
^Vrthrotoniy for scuta mfoctivo i>yno 
\itis of elbow joint 373 
for synovitis of nnklo joint 373 
of shoulder joint 372 
VriiGcuU light ID surgical tubcrculusu, 

n& no 

\aci(cs tuberculous treatment of by 
coihotoiny 811 

Aspiration and injection treatment of 
cold abscess, 276 
treatment of cold abscess, 270 
Asthma neonatorum m goitro 6o9 
Astrogalo navicular disease 437 
^Astragalus subluxation of congeiutal, 
1072 1073 

Atliyrcosis congenita 354 
Atlo^ ankylosis of vutli occipital 
bono 691 

Atresia of lower end of rectum 874 
Atrophy in diagnosis of elbow joint 
tubercxuosis 443 

Atropm administration of mhypodor 
mie injection 75 
dosage for, at diiToront ages, 
75 

Auricle accessory 526 
congeiutal absence of 568 
malfonnation of 5C0 
supeniiunerary 560 
Auscultation, in chest examination of 
10 

Auto intoxication from intestmal canal 
in etiology of rickets, 87 


B I p paste for mastoid operations, 
composition of 581 
Babies oxanunation of 2 
Back acute mflaiiimatory conditions of 
decubitus m 5 

Balance, education in in spastic para 
lysts 979 

Bandage and shng in shoulder jomt 
tuberculosis 439 

hyperflexion, in fracture of elbow 
167 

plaster ui ankle joint tuberculosis 
433 

in knee joint tuberculosis 426 
in raclutio knock knee 1058 
Barrel stave spbnt Boystons m 
fracture of clavicle 145 
Batear 56<i 

Baylisse gum salme solution m treat- 
ment of surgical shock 41 
Becks paste in operative treatment of 
bone tuberculosis 274 
solution for treatmeat ol tuberculous 
sinuses 379 
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Adenoids, clinical features of, 585 
diagnosis and treatment, 586 
in etiology of tuberculous cervical 
ademtis, 629 

infected and imddle-ear inflamma- 
tion, relationship of, 572 

Adenomata, foetal, of thyroid gland, 
660 

Adhesions in empyema, diagnosis of, 
by estimation of intra-pleural 
tension, 681 
X-ray diagnosis of, 681 

Adrenals, small, in osteogenesis im- 
perfecta, 137 

Air, fresh, m prophylaxis of rickets, 97 
injection of, in treatment of intussus- 
ception, 847 

passages, operations on, 599 
intubation, 599 
surgery of, 593 

Albee’s operation for congemtal club- 
foot, 1100 

for Potts’ disease, 319 

Alcohol treatment of burns and 
scalds, 26 

Alkalis to dimmish risk of surgical 
shock, 36 

Alummium aniline preparations in 
treatment of burns and scalds, 
26 

Ambrin and paraffin applications in 
treatment of burns and scalds, 
26 

Amputation, congenital, 985 

Aniemia as indication for transfusion 
and infusion, 54 

blood-transfusion in, value of, 460 
splenic, splenectomy m, value of, 460 
treatment of, operative, 868 

Anaesthesia, 74 

and surgical shock, 37 
blood pressure readings durmg, 
value of, 80 

conditions governing postponement, 
75 

co-operation between anaesthetist 
and surgeon, 74 
in abdominal exammation, 10 
local, 79 

preparation for, enema m, composi- 
tion of, 75 

morplua in, danger of, 75 
nutriment durmg, 75 
purgatives, danger of, 75 
special precautions in, uiine, ox- 
ammation in, 76 
starvation in, dangers of, 75 
water during, 75 
spinal, 79 

stage of recovery from, 80 

opiate to relievo pain, composi- 
tion of, 81 

Ancesthetio, administration of, points 
in technique of, 79 


Anaesthetic, before treatment of frac- 
tured clavicle, 140 
choice of, cliloroform, advantages 
and disadvantages of, 78 
ether, advantages and disadvan- 
tages of, 77 

ethyl chloride, advantages and 
disadvantages of, 79 
gas and oxygen, value of, 78 
in reduction of displacement in 
fracture of shaft of humerus, 
153 

odour of, vapours used to disgmse, 
79 

Anal canal, congemtal narrowmg of, 
treatment of, 870 

Anatomical abnormalities and Potts 
disease, differential diagnosis 
of, 304 

Anlde-jomt, acute infective synovitis 
of, 372 

deformities of, in paialysis, 960 
fractures around, 204 
tuberculosis of, 431 
deformity in, correction of, by 
plaster bandage, 433 
by reduction, 433 
diagnosis of, 432 
differential diagnosis of, 432 
pathology of, 431 
prognosis of, 433 
signs of, 432 
symptoms of, 431 
treatment of, 433 

by Bier’s congestive method, 
434 

by complete functional rest, 
appliances for, 434 
by injection, 434 
operative, after-treatment, 436 
teclimquo of, 435 
pam in, by extension, 433 
Anoxiemia, dangers of, 77 
Antero-posterior splint for Colies fiac- 
ture, 181 

Antigen therapy m tuberculosis, 117 
Antiseptics, depot, composition of, H 
varieties of, 14 

Antitetanic serum in severe wounds, 
value of, 12 

Antrum, mastoid, infections of, 570 
Anus, abnormal position of, 872 
treatment of, 872 
congemtal absence of, 872 
treatment of, 873 
eiTors of, 869 
malformations of, 870 
occlusion of, by mombranos or 
bands, 871 
treatment of, 871 
development of, 809 
diseases of, 809 
fissure of, 877 
examination, 878 
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Booa and Bonca 

sllectiora of m congenital sj-philis 
127 

anatomy of 213 214 
anomalies of 0S7 
blood supply of 214 
changes tn. caused b} tuberclo 
baciUi 249 

developmental diseases of Sol 
in achoodroplasia, 331 
m cretuusm. 334 
in multiple cartilaginoua exoates 
3u7 

m DsteogenKoa unperfecta 3o& 
in ostitia fibrosa c}8lica 3G0 
diseaseaof 213 
osteorojeUtis, 215 
penoatitia 215 

early changes in, in acuto osteO' 
rajebto 215 

general Uxture of, clian^cs in in 
nebeu 02 

grafts m tnatmcQt of non union 
fractures 211 
ui congeoiUi] ej'plulis 120 
infection of factora looatixuig 217 
route of, 219 

marrow changes ui in airophio 
tuberculosis 257 
ui hypertropluo tubereulosiB 2C0 
ncksu 92 
tuberculosis 250 
tuberculous disease of bis 
tologyof 249 

membrane changes ta, m sjThilis 
337 

naked eje appearances of inncketa 
wbenfirststageiscoisplete 92 
nasal, tuberculosis of 588 
ossified u> membrane changes in 
ui tickets 92 
sjphihaof 336 

and tuberculosis of differential 
diagnosis of 341 
ohonges ui metaphjsis in 336 
penosteuai m, 337 
thnical features of 340 
diagnosis of 340 
formatioa of giunmata in 337 
pathology of 336 
summary of 338 
6itea of oocrtiTrenoo of 330 
treatment of 341 

temporal of new bom uifant «nth 
opened mastoid antrum 577 
section of 533 
terminology of 213 
thickening of aa aiga of tuber 
culosis 260 

transplantation of m paral>tK; 

delomuty of onUe loint 9G3 
tuberculosis of 244 

atrop^c^ mactoscopio appearances 


Bone and Bonos 

tuboKuloaie of, microscopic appear 
ancca m ia7 

Ltood teasel oliankos in, 253 
Ikc^ticr 3 local tuberculin treat 
ment of, 272 
cluucol features of 2G0 
mneral 262 
local, 2G0 

cold abscess fornmtton in treat 
ment of 376 
coinptelo fixation >n 266 
diagnosis of 262 
differential diagnosis of 263 
t.nc)s4ed, 249 

tnocroscopta appearances of 2u4 
microscopio api>carances of 25 j 
eiidarlcnlis obliterans and 253 
e(>olog> of 244 

hypertrophic laacroscopio ap 
inarancoa of 2uS 
nucroscopio appearances in 2o8 
incidenco of 24b 
infiltrating 249 

inacrcpacopio appearances of Z35 
ratcroecopio appooranoos of 250 
influonoo of loju^ m 246 
lamellar changes in 2Sl 
morrow changes in, cellular 250 
fibrous S51 
pathtilogy of 247 
tanetics of 254 
i>cnosteal changes in 253 
predisposing changes in mfiu 
eaomg locoluation of 244 
predasposmg iniluencas of 246 
primary infections in 245 
prc^nosis of 203 
routes of infection in 244 
Bocctiarose treatment of 272 
secondary infections m 245 
binuscs in treatment of 378 
site of loQuences deciding 247 
transverse section of 253 
treatment of 2S4 
clunatto conditmoa m 265 
conservative 366 

matenalaand methods for 367 
(hetm 2CC 
drugs in 366 
general 2G5 
home conditions in 2Co 
hospital conditions in, 265 
operative 273 

conditions governing sue 
cess in, 272 

conditionB influencing deei 
Sion m 273 

contra indications m 273 
gougmg and sorapinb method 
after treatment 274 
indications for 372 
resection method, after treat 
meat 275 
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Bence-Jones bodies in mine in diffuse 
myeloma, 360 

Beimetfc’s fractme, 183 

Bereneck’s tuberculin, 119 

Bi-manual examination, in abdominal 
examination, 10 

Bier’s, congestive treatment in tuber- 
culosis of ankle-joint, 434 
of elbow-joint, 446 
of wrist-joint, 449 
in tuberculous cervical ademtis, 
641 

Bifid clavicle, 987 
lobules, 569 

Bile ducts, diseases of, 864 

Bilious attack, as symptom of appen- 
dicitis, 826 

BiUon in treatment of syphilis, results 
of, 135 

Billroth sphnt for deformity in knee- 
joint tuberculosis, 425 

Birth injuries of skull, 467 

depressed fractmes of vault, 
climcal pathology of, 469 
diagnosis of, 469 
treatment of, 470 
intra-cranial hiemorrhage in, 470 

Bladder, absence of, congenital, 910 
congenital malformations of, 901 
septa of, 910 

dilatation of, congemtal, 910 
diseases of, 900 
inflammatory, 921 
examination of, in enmesis, 918 
extroversion of, 901 
climcal featmes, 904 
pathology of, 902 
etiology of, 901 
extensive, 905 
in female, 904 
treatment, 905 

operative, 906, 908 
post-operative, 909 
full, decubitus in, 5 
hypertrophy of, congenital, 910 
injury to, as complication of opera- 
tion for inguinal hernia, 763 
stone in, symptoms of, 924 
streptothrix mjections of, 923 
tumours of, 925 

Blake extension method, for fracture 
of femur, 195 

Bleeder’s jomt and acute infective 
synovitis, differential diag- 
nosis of, 367 

Blood, administration of, to recipient, 
in transfusion, 68 
citrated, transfusion of, 65 
collection of, from donor, for trans- 
fusion, 67 

compatibility of, tests for, 59 
microphotographs of, 60 
diseases of, surgical aspects of, 
459 


Blood, group tests, direct, advantages 
and disadvantages of, 62 
indirect, advantages and dis- 
advantages of, 61 
technique of, 69 
direct test, 61 
indirect test, 59 

groups and Mendehan law of in- 
heritance, 58 
groups in transfusion, 66 
human, biological activator action 
of, in transfusion, 46 
capability of coagulation and of 
initiatmg clotting of m trans- 
fusion, 45 

m transfusions and infusions, 43 
oxygen-carrjdng capacity of, 44 
physical properties of, 43 
serological properties of, 45 
incompatibility of, in transfusion, 
clinical signs of, 62 
dangers of, 56 

infection of, avenues of, 216 

tuberculous cervical ademtis, 620 
normal, in infancy and childhood, 
459 

pressure reading chart in dissection 
of tuberculous cervical glands, 
38 

readings during major operations, 
importance of, 37 
supply of bone, 214 
of palate, 545 
of vertebrae, 282 
transfusion of, 56, 68 
dangers of, incompatibihty, the 
blood groups, 56 
in anaemia, 460 
in Henoch’s purpura, 461 
in melaena neonatorum, 463 
m symptomatic purpura, 460 
withdrawal of, from donor, metliod 
of, 67 

vessels, change in, in hone tuber- 
culosis, 253 

in hypertrophic tuberculosis, 
258 

in jomt tuberculosis, 377 
injury to in operative treatment 
of tubercidous cervical ade- 
nitis, 646 

great, changes in, in Potts’ dis- 
ease, 285 

examination of, in Potts’ dis- 
ease, 302 

Body attitude, m Potts’ disease, 29 1 
beat, conservation of, to prevent 
surgical shock, 39 
importance of, insurgical shook, 10 
relntivo proportion of, at different 
ages, 9 

Bono and Bones : 

affected by aouto ostoorayohtis, 
tablo of, 218 
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Cabot 8 posterior wire spUnt for froo 
ture of femur 193 
Mire splint for fracture of leg 203 
Calcium mctaboli m and non union of 
fractures, 212 
Calculus renal, S99 
treatment of 000 
and tuberculosis of kidney differ 
cntial diagno&is of, bOO 
\esica] 924 

Calliper knock kneo splint 1001 
Calmette 8 oplithalino reaction 110 
Calot s method of treating kyphosis in 
Potts disease 317 
solutions for treatment of cold 
abscess 277 

tuberculous sinuses 280 
Cal\d and Gau\ain solution for treat 
ment of cold abscess 278 
Cannula special for blood transfu 
Sion into superior longitudinal 
smua 70 

Caput natiiorrae 4GC 
Carboluna caused by carbolic soak 17 
Cardiac embarrassment during trans 
fusion 63 
Canes sicca, 438 
Carpus fractures of 183 
tuberculosis of 334 
mciclcnce of 340 

Carrell treatment of ses ere wounds I'l 

Cartilage articular changes in in 
joint tuberculosis 375 37C 
epiphyseal 213 

Catarrh, non suppuratiio of middle 
ear, 572 

Cautenzation Imcar m treatment of 
prolapse of rectum 881 
Cellulitis and acute osteomyelitis 
diSerential diagnosis of 225 
as post operative complication of 
osteomjelitia 232 

Celluloid solution matenals for 
making 1111 

splints for bone tuberculosis 268 

matenals for making 1111 1112 
method of makmg 1109 
Cephalhiematoma, clinical patliolocv 
oi 4&-3 ^ 

diagnosis of 4G8 
treatment of 408 
Cephaloceles 473 

clinical history of 477 
contents of 476 
diagnosis of 478 
differential diagnosis of 478 
etiology of 473 
prognosis of 4"9 
sao of 470 
sites of 475 
struoture of 475 

treatment of operative nsk and 
results of 482 
special points in 480 


Ceidialocoles treatment of, technique 
of 480 

po«toporutne 482 
varieties of, 474 

Lercbral decompression in treotment 
of spostio paralysis 934 
onlema in fracture of skull 613 
Ccrebro spinal fluid course of 485 
method of absorption of, 485 
phy^BioIogy of 483 
faoufcca of 463 

Certua glue composition of 1111 
Cervical abscess m Potts disease, 
286 
nl>8, 602 

supernumerary C73 
vertebra third assimilation of witli 
axis 691 

Clicek dcnnoid cysts of 540 
Cliest and abdominal wall burns of, 
toMO apjicaranco of, 22 
oongenital malformations of 671 
dcfonnities of acquired C73 
rachitic 674 
diseases of 071 

examination of methods of, 10 
flot treatment of 075 
funnel 074 
upper bums of 29 
wall changes in, in scurvy, 075 
ChcvahcT Jacksons direct laryngo 
scope 504 
Chienoshne ISC 

Child examination of mouth and 
fauces 10 

psychological considerations in 1 
gcnerol appearance of in acute 
osteomyelitis 223 
inspection of. 3 4 
the breath in 6 
the cry in 5 
decubitus in 4 
facial expression in 4 
posture in 4 
the Bkm in 51 
physical examination of C 
abdomen in 0 
chest in 10 
gait or limp in 10 
general development in 8 
pulse in 7 
respiration in 7 
temperature m, 8 
psychology of 1 

questioning of attendants in date of 
onset of present illness 3 
family history of 3 
mode 0 ! attack, and symp 
toms 4 

post natal history of 3 
previous treatment 4 
expression of disease in and features 
which modify it 2 
Childhood duration of, 2 
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Bone and Bones : 

tuberculosis of, treatment of, varieties 
of, 272 

preventive, 2G4 
special methods of, 271 
trypsin treatment of, 271 
tumours of, 342 
innocent, exostoses, 342 
chondroraata, 344 
fibromata, 345 
myeloma, 345 
osteomata, 342 
cancellous type, 343 
ivory type, 342 

malignant, cortical sarcoma, 346 
diffuse myeloma, 350 
endosteal sarcoma, 346 
periosteal sarcoma, 346 
primary, 345 
sarcomata, 345 
varieties of, 347 
secondary, 349 
treatment of, 349 
primary, 342 
sites of, 342 

Boston long brace, treatment of genu 
varum by, 1066 

Bovine and human tuberculosis, com- 
parison of, 104 

Bowleg (see Genu varum) 

Braces, long, for genu valgum, 1060 
metal, in treatment of Potts’ dis- 
ease, varieties of, 314 
varieties of, for treatment of genu 
varum, 1065, 1066 
rachitic Imock-knee, 1058 

Brachial plexus, operative repair of, 
m obstetncal paralysis, 1010 

Braokett-Lovett method of applying 
plaster jacket, 314 

Bradford bed frame in treatment of 
Potts’ disease, 307 

Bradford Goldthwaite’s genuclast, 425, 
420 

Brain, laceration of, in fracture of 
skull, 513 

lesions of, spastic gait in, 1 1 
oedema of, as indication for trans- 
fusion and infusion, 55 
tumours of, adenoma, 520 
epithelial, 520 
gliomata, 520 
pathology of, 519 
psammoma cholesteatoma, 520 
sarcomatous, 520 
surgical, 521 
symptoms of, focal, 521 
general, 520 
tuberculous, 519 

Bianchial cysts, clinical features of, 012 
diagnosis and treatment of. Cl. 5 
method of formation of, 012 
fibro-chondromata, 013 
treatment of, 014 


Branchial fistulre, clinical features of, 
610 

diagnosis and keatmont of, Oil 
Breath, in diagnosis, 6 
Breslauer’s local tuberculin tieatinent 
of bone tuberculosis, 272 
Bridge grafts, treatment of severe 
mid-dorsal scoliosis by, 738 
Bright’s disease, decapsulation of 
Iddney m, 893 

Brodie’s abscess as complication of 
osteomyelitis, 240 
in upper metaphysis of tibia, 240 
Bronchitis, as complication of hare 
hp, 629 

Bronchoscopy for foreign bodies, 596 
Brophy’s operation for cleft palate, 554 
Bryant’s triangle, 186, 403 
Buhl’s disease, 866 

Burghard operation for congenital 
dislocation of hip, 1015 
Burns and scalds, 19 

as indication for transfusion and 
infusion, 62 

associated diseases in, 21 
clinical pathology of, immediate 
shook, 20 

stage of reaction, 21 
recovery, 23 
toxoeraia, 21 
comparison of, 19 
contraction following, preven- 
tion of, 31 

healmg of, homogenous grafts 
m, 31 

skm-graftmg m, 28 
Stent metliod, 30 
Thiersch metliod of, 29 
oftor-tieatraent, 30 
stage of, 28 

prognosis of, factors influencing, 
23, 24 

secondary toxaimia in, 63 
septic, 27 

absorption in, 22 
treatment of by Carrol-Dakm 
method, 28 

stage of reaction following, 
treatment of, 25 
statistics of, 2 4 

toxaaraia following, treatment 
of by Kobortsou’s method, 25 
treatment of, general, 24 
immediato shock following, 2 1 
local, alcohol treatment, 26 
aluminium umlinu piopura- 
tions in, 26 

ambrin and jmroflin opjih- 
cotioiw in, 26 
picric acid treatment, 20 
primary excision, 26 
Bursitis, poriurtioular, and joint tuber- 
culosis, diffeioiitiul diagnosis 
of. 388 
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Cabot s posterior %nro splint for frac 
ture of femur 193 
Mire spimt for fracture of leg 203 
Calcium metabolism and non union of 
fractures 21i 
Calculus renal 899 
treatment of 900 
and tuberculosis of kidno) differ 
cntial diagnosis of bOO 
\esica1 924 

Calbper knock kneo splint 1061 
Calmette 8 oplithalmo reaction 110 
Calot s method of treating kyphosis, m 
Potts disease 317 
solutions for treatment of cold 
abscess 277 

tuberculous sinuses 2S0 
Calve and Gauvain solution for treat 
ment of cold abscess 27S 
Cannula special for blood transfu 
Sion into superior longitudinal 
sinus 70 

Caput natiforzne 4GC 
Carboluria caused by carbolic soak, 17 
Cardiac embarrassment durmg trans 
fusion, 63 
Canos sicca 438 
Carpus fractures of 182 
tuberculosis of 334 
incidence of 240 

Carrell treatment of severe wounds 15 
Cartilage articular changes m in 
jomt tuberculosis 375 376 
epiphyseal 213 

Catarrh, non suppurativo of iniddio 
ear 572 

Cautenzation Imear m treatment of 
prolapse of rectum 881 
Cellubtis and acute osteomyelitis 
difiercntial diagnosis of 225 
03 post operative compbcation of 
osteomyeLtis 232 

Celluloid solution materials for 
making 1111 

splints for bone tuberculosis 268 
materials for making 1111 11 J 2 
method of making 1109 
Cephalhsmatoma clinical pallioloirv 
o£ 407 

diagnosis of 468 
treatment of 463 
Cepbalocoles 47J 

cbmeal lustory of 477 
contents of 476 
diagnosis of 478 
differential diagnosis of 478 
etiology of 473 
prognosis of 479 
saa of 476 
Bites of 475 
structure of 475 

treatment of operative nsk and 
results of 482 
special points in 480 


Ckiphalocoles treafraont of technniuo 
of, 480 

post operative, 482 
\anctic8 of, 474 

Cerebral docoinpreasion m treatment 
of spostio paralysis 984 
oedema m fracturo oi skull 513 
Cerebro spinal fluid coutho of 485 
mcthoil of absorption of 485 
physiology of 483 
sources of 483 

Ccrtusglue composition of, 1111 
Cervical abscess m Potts diseose 
286 
nbs 692 

supomumcrary , 673 
vertebra third assimilation of with 
a^is, 691 

Clieck dcnnoid cysts of, 540 
Chest and abdominal vfoll burns of 
toxic appearance of 22 
congenital malformations of 671 
deformitirs of acquired, 073 
roclutio 674 
discoxcs of 671 

examination of methods of 10 
flat treatment of 675 
funnel 674 
upper, bums of 29 
wall changes in m scurvy 675 
Clicvalicr Jacksons direct larymgo 
scope 594 
Cliicoesline ISO 

Cluld oicamination of moutli and 
fauces 10 

psychological considerations in 1 
general appearance of in acute 
osteomyelitis 223 
inspection of, 3, 4 
the breath m 0 
the cry in 5 
decubitus m 4 
facial expression in 4 
pasture m 4 
the skin in 51 
physical examination of 6 
abdomen in 9 
chest in 10 
gait or limp in 10 
general development in 8 
pulse in 7 
respiration in 7 
temperature in, 8 
psychology of 1 

questioning of attendants in date of 
onset of present illness 3 
family history of 3 
mode of attack and symp 
toms 4 

post-natal history of 3 
previous treatment 4 
expression of disease in and features 
which modify it 2 
Cluldhood duration of 2 
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Bone and Bones : 

tuberculosis of, treatment of, varieties 
of, 272 

preventive, 26i 
special methods of, 271 
trypsin treatment of, 271 
tumours of, 342 

innocent, exostoses, 342 
chondromata, 344 
fibromata, 345 
myeloma, 345 
osteomata, 342 
cancellous type, 343 
ivory type, 342 

malignant, cortical sarcoma, 346 
diffuse myeloma, 350 
endosteal sarcoma, 346 
periosteal sarcoma, 346 
primary, 345 
sarcomata, 345 
varieties of, 347 
secondary, 349 
treatment of, 349 
primary, 342 
sites of, 342 

Boston long brace, treatment of genu 
varum by, 1066 

Bovine and human tuberculosis, com- 
parison of, 104 

Bowleg (see Genu varum) 

Braces, long, for genu valgum, 1060 
metal, in treatment of Potts’ dis- 
ease, varieties of, 314 
varieties of, for treatment of genu 
varum, 1065, 1066 
rachitic knock-knee, 1058 

Brachial plexus, operative repair of, 
in obstetrical paralysis, 1010 

Brackett-Lovett method of applying 
plaster jacket, 314 

Bradford bed frame in treatment of 
Potts’ disease, 307 

Bradford Goldthwaite’s genuclast, 425, 
426 

Brain, laceration of, in fracture of 
skull, 513 

lesions of, spastic gait in, 11 
cedema of, as indication for trans 
fusion and infusion, 55 
tumours of, adenoma, 520 
epithelial, 520 
gliomata, 520 
pathology of, 519 
psammoma cholesteatoma, 520 
sarcomatous, 520 
surgical, 521 
symptoms of, focal, 521 
general, 520 
tuberculous, 519 

Bianchial cysts, clinical features of, 612 
diagnosis and treatment of, 613 
method of formation of, 012 
fibro-chondromato, 013 
treatment of, 014 


Branchial fistula?, clinical featiiies of, 
010 

diagnosis and treatment of, Oil 
Breath, m diagnosis, 6 
Breslauer’s local tuberculin treatment 
of bone tuberculosis, 272 
Bridge grafts, treatment of severe 
mid-dorsal scoliosis by, 738 
Bright’s disease, decapsulation of 
kidney in, 893 

Brodie’s abscess as complication of 
osteomyelitis, 240 
in upper metaphysis of tibia, 240 
Bronchitis, as complication of hare- 
lip, 529 

Bronchoscopy for foreign bodies, 596 
Brophy’s operation for cleft palate, 654 
Bryant’s triangle, 186, 403 
Buhl’s disease, 866 

Burghard operation for congenital 
dislocation of hip, 1045 
Burns and scalds, 19 

as mdication for transfusion and 
infusion, 52 

associated diseases in, 21 
cimical pathology of, immediate 
shock, 20 

stage of reaction, 21 
recovery, 23 
toxseraia, 21 
comparison of, 19 
contraction following, preven- 
tion of, 31 

healing of, homogenous grafts 
in, 31 

skm-graftmg in, 28 
Stent method, 30 
Thiersch method of, 29 
after-treatment, 30 
stage of, 28 

prognosis of, factors influencing, 
23, 24 

secondary toxaimia in, 53 
septic, 27 

absorption in, 22 
treatment of by Carrol-Dakin 
method, 28 

stage of reaction following, 
treatment of, 25 
statistics of, 24 

toxaimia following, treatment 
of by Bobertson’s method, 25 
treatment of, general, 21 

immediate shock following, 2 1 
local, alcohol treatment, 20 
aluminium amlino prepara- 
tions in, 20 

amhrm and parafiin appli* 
cations in, 20 
picric aeid treatment, 20 
[iriniury excision, 20 
Bursitis, periarticular, and joint tuber- 
culosis, differential diagnosis 
of, 388 
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Congenital atrcbin of small latcstine 
m now bom 8u9 
cervical l^mpltangioma, 017 
cleft sternum 67J 
club band 094 
foot 1087, 1097 

constriction and syndactylism 987 
of extremities 1003 
contraction deformity of lower e\ 
tremity, 1088 
fingers 1003 
toes, 1080 

cystic hygroma of neck, OIG 
defects of the humerus 093 
radius 993 
ulna 993 994 

deficiency of pectoral muscles C71 
diaphragmatic hernia 782. 783 
dilatation and hypertrophy of 
bladder, 910 

dislocation of elbow 1000 
lup 1024 1045 

metocarpo phalangeal joints 1000 

tbvirab, 1002 

upper extremity 993 

wnst 1000 

diverticula or fistula 793 
double hallux varus, 1081 
tuguinsl hernia 740 
Mth congeal lal umbilical hernia. 
777 

elevation of sropula 988 
errors of anus 809 
g^tro intestinal tract, 795 
facial cleft with accessory auncleOSO 
fistula of car 508 
flat foot 1071 

flexion contraction of kneo 1107 
genu reourvaturo 1105 1107 
goitro 057 
hernia 745 

into umbihcsl cord 770 
hydrocele 943 

hydrocephalus in spina bifida 489 
hydronephrosis S98 
hygroma of neck 618 
by pertrophy of the py lonis 814 
laryngeal stndor 598 
lymphangioma of neck 018 619 
malformations of anus 870 
arm 885 
auricle 509 
bladder 901 
clavicle 987 
external ear 563 
face 024 
hand D8,i 
larynx o94 

Tectum 874 
trachea u94 
mys-Dodema 3i,4 
narrowing of cesophagus 796 
paralysis 948 


Congenital jioiichcs of ir&ophngus 799 
bcolio>,i<<, 719 
blcnosis of midgut, 797 
subluxation of astragalus 1072 107 J 
syphilis causing liydrocephalus 491 
of bones 336 338 
tali|>es oqumo varus 1089 1098 
vonctiosof 1101 
ulna club hand 992 
umbilical licmia 773 
vosmal septa 910 
wryneck 020 

Conjunctivitis post'anaesthetic treat 
ment of 81 

Contusions and wounds 12 
m fracture of skull, 513 

Convolosccnce stage of, in Potts 
disease, 310 

Convalescent penod of infantile para 
lysis, treatment in 055 

Coryxa rhinitis as complication of haro 
bp 529 

Coslo transverse excision for paralysis 
m Potts disease, 322 
vertebral joints changes in in 
scoliosis 724 

Counter imtatien combined with com 
plete fixation in bone tuber 
culosis 371 

in treatment of joint tuberculosis, 
392 

Coxa valga lOlO 
treatment of 1010 
by sub trochanteric osteotomy 
1019 

Coxa vara 1013 

and congenital dislocation of hip 
differential diagnosis of 102 i 
lup joint tuberculosis differ 
ential diagnosis of 408 
diagnosis of 1017 
double 1018 

epiphyseal types of 1014 
etiology of 1013 
pathology of 1014 
prognosisof 1017 
rachitic after treatment of 1040 
clicucal features of 1048 1054 
pathological anatomy of 1047 
treatment of 1049 
rocking gait in 11 
bigns and symptoms of 1015 
treatment 1017 
operative 1017 
vaneties of 1010 

Coxalgia (see Hip joint tuberculosis 

^ ofl 

Crab pattern sphnt m osteomyelitis of 
lower extremity 237 
Cranio tabes 337 340 
Cranium {see Skull) 

Cretimsm 354 GOJ 
bone changes in 3^4 

thyroid treatment of 250 
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Chloroform, administration of, fac^ 
treatment isitli vaseline be- 
fore, 79 

advantage and disadvantages of, 7S 
in general sepsis, contra-indicated, 7S 
Chloroma, 463 
in surgical diagnosis, 460 
Chondrodystrophia fcntalis, 351 
Chondromata, 344 

Circumcision, complications of, post- 
operative, 930 

dressing after, method of, 930 
in treatmens of phimosis, 92S 
Citrate solution, composition of, 65 
Citrated blood transfu si on in spon- 
taneous hsmorrhage in new- 
born, 463 

Clavicle, absence of, congenital, 9S7 
bifid, 9S7 
fractures of, 143 

clinical features of, 143 
complete, treatmenii of, 144 
incomplete, treatment of, 144 
obstetrical, 140 
treatment of, 140 

by Savre's adhesive plaster, 
140 

method of application 
of, 140 

prognosis of, 147 
simple, 145 

without displacement, 144 
treatment of, 143 

by Sayre's adhesive plaster, 
stages in, 141 

m al f ormation of, congenital, 9SS 
sarcoma of, 343 
Cleft palate, 542 
clinical history of, 54S 
pathology of, 546 

combined with hare-lip, treatment 
of, 550 

treatment of, operative, age in, 549 
Brophy^s method, 554 
early, 549 
failure in, 559 
Ferguson method, 531 
Lagenbeck's method, 351 
Lane’s flap method, 55G 
late, 550 

preliminaries to, 550 
two-stage method, ooS 
post-operative, 359 
pre-operative, 548 
varieties of, 546, 547 
'lefts, facial, 540 

iimate, ideal, for treatment of tuber- 
culosis, 113 

lub foot, congenital, 10S7 
clinical features, 1091 
diagnosis of, 1092 
etiology, 10S7 
frequency of, 10S3 
of babies, treatment of, 1094 


Club foot, uatholoaical anatcmv of, 
10S9 

prognosis of. 1092 
treatment of, 1093 
by open operattons, 1105 
in infants and voucg children, 
1097 

varieties of, 1101 
hand, 995 

with congenital absence of radius, 
993 

Coagulin ciba in ^ontaneons hemor- 
rhage in new-born, 463 
injection of, in operation wounds, 
17 

Coal-gas, poisoning by, as indication 
for transfusion and iafnson, 
53 

Cock-up splint for wrist-joint tncer- 
culosis, 450 

Cceliotomy for tuberculous ascites, Sll 
Coley's treatment of malignant bone 
turn ours, 349 
Colic, decubitus in, 5 

CoUars, cervical, in tubereulons cervical 

adenitis, 642 
CoUes fcacnne, 179 
splint for, ISl 
treatment of, ISO 
law in congenital syphilis, 122 
Colon, dilatation of,* congenital, with 
hypertrophy, 853 
clinical history, S53 
diagnosis, S36 
etiological pathology, S35 
morbid anatomy, 835 
treatment. So 6 
operative. So 6 

Compression paraplegia, in Potts’ 
disease, causes of, 285 
Concussion in nacnire of skull, 513 
treatment of, 516 

Condyle of elbow, evtemal, fracture of, 
158 

internal, fractures of, 157 
Condyles, fractures of, 165 
Congenital absence of anus, 872 
treatment, 373 
auricle, 563 
bladder, 910 
clavicles, 988 
extremities, 935 
fibula, 1103, 1105 
kidney, SS6 
patella, 1107 
stemum, 671 
thymus gland, 665 
tibia, 1104 

anections of skull, 473 
amputation, 985 
anomalies of cervical spine, 091 
patella, 1100 
nl^ 673 
spine, 091 
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Congenital atresia of small iiitcstiup 
111 now born 8 >9 
cer\ical lymphangioma 017 
cleft sternum 67- 
club band 991 
foot 1087 1097 

constriction and syndactylism 987 
of extremities 1003 
contraction deformity of lower «x 
tremity 1088 
fingers 1002 
toes, 1080 

cystic hygroma of nock, 616 
defects of the humerus 992 
radius 093 
ulna 993 994 

deficiency of pectoral muscles 671 
diaphragmatio hernia 782 783 
dilatation and hypertrophy of 
bladder 910 

dislocation of elbow 1000 
hip 1024 1015 

met&carpo phalangeal joints 1000 
thumb 1002 
upper extremity, 998 
wnst, 1000 

diverticula or fistula 793 
double hallux varus 1081 
inguinal hernia 740 

with congenital umbilical hernia, 

elevation of scapula 939 
errors of anus SCO 
gaatro intestinal tract 705 
facial cleft, with accessory auncle 526 
fistula of ear u08 
flat foot 1071 

flexion contraction of Unee 1107 
genu rocurvaturo, 1105, 1107 
goitre, C57 
hernia 745 

into umbilical cord 770 
hydrocele 943 

hydrocephalus m spina bifida 489 
hydronephrosis 898 
hygroma of neck. Cl 8 
hypertrophy of the pylorus 814 
laryngeal stridor 598 
lymphangioma of neck, 018 019 
malformations of anus 870 
arm 985 
auricle 509 
bladder 901 
clavicle 987 
external ear 5G8 
face 524 
hand 985 
larynx ^94 
nose 525 
rectum 874 
trachea o94 
myxmdezsa 254 
narrowing of oesophagus 796 
paralysis 948 


Congciulal pouelios of a:s>oiilia},iH 79b 
bcolioMs, 719 
stenosis of luidgut, 797 
subluxationof astrogalus 1072,1072 
syphilis causing liydrocephalus 491 
of bones 336 338 
talipes cquino varus 1089, 1098 
vonctios of 1101 
ulna club Iiand 002 
umbilical hernia 773 
vesical septa 910 
wryneck, 020 

Conjunctivitis post'anxsthctic treat 
ment of 81 

Contusions and wounds 12 
m fracture of skull, 513 

Convalescence btago of in Potts 
di-ieAso 310 

Convalescent period of mfantila para 
lysis treatment in 055 

Cory 2a rhinitis os complication of hare 
bp 629 

Coslo ironsverso excision for paralysis 
in Potts lUsoose 322 
vertebral joints changes m, in 
scoliosis 724 

Counter imtation corsbmed with com 
plete fixation m bone tuber 
culosis 271 

in treatment of joint tuberculosis 
392 

Coxjtvalga 1010 
treatment of 1019 

by sub trociianterio osteotomy 
1019 

Coxavora 1013 

and congenital dislocation of lap 
Uitfercntial diagnosis of 1035 
lap joint t jborculobis differ 
pntial diacnovis of 408 
diagnosis of 1017 
double 1018 

epiphyseal typos of 1014 
etiology of 1013 
pathology of 1014 
progno»tsol 1017 
raelutic after treatment of 1049 
clinical features of 1048 1054 
pathological anatomy of 1047 
treatment of 1049 
rocking gait in 11 
signs and ay mptoms of 1010 
treatment 1017 
operative 1017 
varieties of lOlC 

Coxalgia {ere IIip joint tuberculosis 

^ of) 

Craib pattern splint in osteomyelitis of 
lower extremity 237 
Cranio tabes 337 340 
Cranium (see Skull) 
t^tuusm 354 C03 
bone changes m 354 

thyroid treatment of 2-G 
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Cross splint, Harley’s, in fracture of 
clavicle, 146 
Croup, false, 597 
Crying, in diagnosis, 5 
Cryptorchism, 784 
Cubitus valgus, 1001 
varus, 1001 

Cystitis, bacteriology of, 921 

chrome, and tuberculosis of kidney,, 
difierential diagnosis of, 890 
treatment of, 922 

development of, m vesical calculi, 925 
devitalizing factors of, 921 
exammation in, 922 
non- tuberculous, 921 
pathology of, 922 
routes of infection m, 921 
symptoms and treatment, 922 
tuberculous, 923 

pathology, symptoms and treat- 
ment, 923 

Cystotomy, prehmmary, in treatment 
of hypospadias, 935 
Cysts, branchial, 612 

dermoid and branchial, differentia- 
tion of, 614 
of face, 540 
neck, 614 

hsemorrhagic, of thymus, 666 
thyroglossal, 654 

Dactylitis, syphilitic, 339 
tuberculous, 330 
diagnosis of, 333 
multiple, 331 
pathology of, 331 
prognosis of, 333 
symptoms of, 331 
treatment of, 333 
by local fixation, 333 
operative, 334 

Decubitus, indications from, in disease, 

4 

Deforrmties, osseous, in rickets, pre- 
vention of, 98 
sequence of, 94 
treatment of, 99 
rachitic, multiple, 86 
Deformity in diagnosis of tuberculosis 
of elbow-joint, 443 
lup-joint, 399 
shoulder-jomt, 438 
wnst-jomt, 449 

in hip-jomt tuberculosis, correction 
of, methods for, 411 
in knee-j'oint tuberculosis, 421 

correction of, by BiUroth splint, 
425 

extension, 424 
genuclast, 425 
manipulation, 425 
plaster bandage, 424 
supra-condylar osteotomy,42G 
De Garmo truss, 754 


Dehydration as indication for trans- 
fusion and infusion, 51 
Deltoid, infantile paralysis affecting, 
964 

Dermoid cysts of spine, 695 
of nud-hne of back, 694 
of thyroid gland, 662 
Development, activity of, influence 
upon disease of, 2 
errors of, rare, 1102 
general, and hare-hp, 529 
m physical exammation, 8 
Developmental diseases of bones, 351 
Dextrose, solutions, in transfusion and 
infusion, 48 

intravenous infusion of, 72 
Diaphyseal aclasis, 357 
Diaphysis, 213 

complete necrosis of, modified opera- 
tion m, 231 

tuberculosis of, causes of, 247 
Diaphysitis, tuberculosis of, causes of, 
247 

Diet in bone tuberculosis, 266 

in proHferative arthritis deformans, 
458 

Dietetic errors m etiology of rickets, 
86, 97 

Diphtheria, laryngeal, 597 
Diplegia, spastic, Little’s disease, 975 
neglected, example of, 980 
Disease m children, expression of, and 
features which modify it, 2 
features of, 4 

transmission of, by blood trans- 
fusion, 62 

Dislocation, congenital of, j'omts of 
upper extremity, 998 
Diverticula, congenital, 798 
Domestication theory, m etiology of 
rickets, 87 

Donovan’s solution in bone tuberculo- 
sis, 266 

Dorsal abscesses m Potts’ disease, 287 
sphnt, for fracture of forearm, 175 
Dorso-lumbar region, myelo-menmgo- 
cele of, 696 

Drainage in treatment of acute sup- 
purative menmgitis, 518 
Dreyer’s vaccine m treatment of 
tuberculosis, 120 
Drugs m bone tuberculosis, 266 
Drugs in proliferative arthritis defor- 
mans, 458 

in treatment of surgical shock, 41 
Dunn’s operation for tafipes calcaneus, 
967 

Duodenum, foreign bodies m, 822 
Dyscliondroplasia, hereditary deform- 
ing, 357 

Dysphagia in goitre, 659 
Dyspnoea in goitre, 659 

Ear, abnormally projecting, 509 
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Ear, afiections of 5G8 

m congcmtal 8>pl)ili8 128 
external congcDital iktula] of, £CS 
niaUormationa of, SOS 
ccismaot 570 
tumours of, 571 
foreign bodies in SG9 
middle catarrli of non siinpurntixe, 

treatment of 574 
diseases of 57l 

inflanunation of factors mfluenc 
mg o72 

suppuration of 574 
wax in j70 

Ebners method of reeonling spinal 
deformitj 208 
Lctopia cordis b7J 
of teitis 789 
Lctromely 98G 
Iczenaa of esUmal car 570 
I dinburgh Children s Hospital depot 
antiseptic of 14 

Hbow joint acute infectivo synovitis 
of 372 

deformity of mparaljsis 902 
dislocation of congenital 1000 
treatment, 1000 
fractures of 15Q 
classification of IGS, 1C9 
treatment of 1G3 1G9 
examination of metb^ of 15(> 
external condjio of, clinical fea 
tures of 158 

licod and neck of radius cfirutal 
features of 104 

internal condole of clinical fca 
tores of 167 

cpicondjle of, cluural features 
of lo7 

ofci-ianon process of ulna froc 
turo in chmeal features of 
103 

prognosis of 1C5 

separation of lower tpiphjsis of 
homeroa in, clinical leatuiea 
of 102 

supracondjlar clinical features 
of ICO 

T shaped fracture of lower end 
of humerus causing 101 
treatment of 105 109 
tjpes of 157 

mjury of diagnosis of 104 
landmaikaof 15G 
tuberculosis of 442 
diagnosis of 4t4 
differential diagnosis of 444 
patbologiial anatomy of, 443 
plij-aical signs of 443 
treatment of by Biers congestive 
method 44b 
Injection 440 

conservative 444 


Ilbowjomt, tuberculosis of treatment 
of, operative Ivochtrs ox 
ciBion 447 
mothoda of, 446 
postenor excision, 446 
post-epcrativo 448 
reduction ot deformity m, 444 
llmslioa operation for congenital 
club foot, 1100 
1 tnpyctna, 675 

adliosive diagnosis of by estimation 
of intra pleural tension 681 
bactenology ot 077 

incidenco in nlation to 678 
pathology in relation to 677 
prognOMs 10 relation to 677 
rhnicot history o! 070 
conditions simulating 670 
definition of, 076 
diagnosis of 679 
diffuse. 677 
encysted C77 
iQcidcQco of C78 
ongtn of, 670 
pathology of, 676 
physical signs of 079 
prognosis of 680 
treatment of, 680 
operative, 683 

after treatment 087 
closed method 680 
introduction of drainage tubes 
m, C84 

imgaticn method C87 
liersistenco of discharge iol 
lowing 688 

primary closure without dram 
age method 086 
Simple repeated aspiration 
method 637 

thoracotomy with open drain 
age inethod 686 
Irochar and cannula method 
687 

serum 687 
tuberculous GB9 

with adhesions treatment of opera 
tive 683 

after treatment 685 
without adfic&ions treatment of, 
operative 635 
1 nceph^oceles 475 
anterior 476 
crown 480 
occipital 470 481 
oxygen ventriculogram of 479 
I'ndartentia m joint tuberculosis 377 
obbterons and bone tuberculosis 253 
Endosteitis aypluUtic 339 
I ndothelioma of thyroid gland 661 
Entero cohtis acute and mtussuscep 
tion differential diognosis of, 
84C 

Fnucteation of tonsils 591 
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Enuresis, lesions causing, treatment of, 
919 

nocturnal, 913 
seriousness of, 914 
synaptic type, 918 
special treatment of, 920 
treatment of, 919 
educational, 919 

by improving the higher control, 
919 

Eosinophilia, conditions associated 
■with, 460 

Epicondyle, internal, of elbow, frac- 
tures of, 157 

Epididymis, diseases of, 945 
tuberculosis of, 945 
treatment of, 946 
Epididymitis, acute, 945 
Epiphyseal cartilage, 213 

aiea, changes at, in rickets, 91 
Epiphysis, 213 
femur, tuberculosis of, 248 
lower, of femur, separation of, 197 
eomplications of, 198 
humerus, separation of, 162 
radius, separation of, 178 
os calcis, diseases of, 1084 
separation of, and fractures, 136 
operative treatment of, 207 
tibia, Osgood Schlatter’s disease of, 
1069 

tuberculosis of, causes of, 248 
upper, of femur, separation of, 186, 
188 

humerus, separation of, 149 
Epiphysitis and hip-joint tuberculosis, 
differential diagnosis of, 407 
syphilitic, and elbow-jomt tuber- 
culosis, differential diagnosis of, 
444 

Epispadias, 940 
balanic, 941 
etiology of, 940 
extroversion of, 903 
m female, 941, 942 
in male, 940 
pemie, 941 
peno-pubic, 940 
treatment of, 941 
Equmo cavus, deformity of, 978 
Erb-Duchenno paralysis, 1005 
Erb’s paralysis, 1005, 1009 
Erlanger and Gasser’s solution in 
treatment of surgical sliock, 42 
Erysipelas and acute osteomyelitis, 
differential diagnosis of, 225 
Erythema following artificial-light 
treatment, 110 

nodosum and acute osteomyelitis, 
differential diagnosis of, 225 
Ether, advantages and disadvantages 
of, 77 

value of warming of, durmg anais- 
thesia, SO 


Ethyl chloride aiiaisthesia, advantages 
and disadvantages of, 79 
Examination, in acute osteomyelitis, 
224 

anal fissure, 878 
cystitis, 922 
enuresis, 918 

liypertrophy of pylorus, 817 
intussusception, 844 
phimosis, 927 

status thymo-Iymphaticus, OGS 
tuberculous cervical adenitis, 636 
of childien, 1, 3 
physical, 6 

Exanthemata m etiology of bone 
tuberculosis, 246 

Excision, anterior, in shoulder-joint 
tuberculosis, 440 

Kocher’s, in tuberculosis of elbow- 
joint, 447 

of hip-joint, conditions calhng for, 
418 

teclimquo of, 418 

posterior, in tuberculosis of elbow- 
joint, 446 
shoulder-joint, 441 
primary, m treatment of burns and 
scalds, 26 

Exomphalos, 774, 775 
Exostosis, multiple cartilaginous, diag- 
nosis of, 359 

differential diagnosis of, 359 
etiological pathology of, 357 
prognosis of, 359 
tieatment of, 359 

Extension, crossed in hip-joint tuber- 
culosis, 410 

for deformity in luieo-joint tuber- 
culosis, 424 

in tuberculosis of anklo-joint, 433 
joints, methods of, 389, 390 
method, Blake’s, for fractm’o of 
fomur, 195 

Bussel’s, for fracture of fomm’, 194 
Extremities, absence of, congenital, 985 
constriction of, congenital, 1003 
lower, burns of, soveio, 20 

congenital contraction deformity 
of, 1088 

deformity of, in achondioplasia, 
353 

paralysis, 959 
rickots, 93, 1047 
fractures of, 198 
treatment of, conditions for, 201 
joint lesions of, painful joint 
gait in, 11 

malformation of, 1102, 1104 
osteomyelitis of, splints for, 236 
paralysis of, correction of de- 
formity in, 958 

sliortemng of, m Icneo-joint tuber- 
culosis, 122 

surgical diseases of, 1013 
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Extrcmilies malformation of, con 
genital 1108 

bone affections of, 338 
upper bums of fce%cro 19 iO 
deformities of in nckoU, 93 
doiclopment of, 985 
dislocations of congenital 998 
extensive seamng deformity fol 
lowing bums, 23 
fractures of, multiple, 154 
malformations of congenital 985 
surgery of 933 

\ olkmaim Leser contracturo of 
1010 

E}clids lymphangioma of 542 
Ejes affections of m congenital sy 
philis 128 

care of in artificial light treatment 
IIG 

in congenital syphilis 12Q 

Face and eyes bums of bovcrc, 22 
hand oxtcnsivo ecamiig of, fol 
lowing bume 23 
bones tuberculosis of 335 
dermoid cysts of 540 

diagnosis and treatment 541 
development of 524 
fusion in 525 
hiemangiomata of 541 
lymphangioma of 642 
malformation of congenital 524 
types of 627 
surgery of 524 

Facial cleft congemtal vritli accessory 
auricle 520 
types of 540 

expression in surgical diseases 4 
Fascia transplantation of in paralytic 
deformity of anKlo joint, 909 
hauces examination of 10 
Feeding in surgical shock 40 
Foot, deformities of 1069 
hemora mclination of normal 1051 
Femur acute osteomyelitis of 235 
anatomy of 180 

changes in m congemtal dislocation 
of hip 1028 

epiphysis of upper separation of 
186 

fracture of m new bom baby, treat- 
ment of 143 
fractures of 185 
obstetrical 142 
treatment of 143 

in fcetal position 143 
by Thomas eplmt 143 
Bites of 188 
supracondylar 197 
treatment of special pomta in, 196 
head of manipulation of in congem 
tal dislocation of lup 1038 
position of in congenital disloca 
tion of hip 1029 


Femur, hood of, reduction of, ui con 
genital dislocation of hip 1039 
stages of, 1040 

left congemtal shortening of, 1103 
longitudinal section through 213 
lower end and epiphysis tubcrcu 
losisof 248 

neck, of angles of, 1013 1014 
anterior curvature of, 10,X) 
fractures of ISo 
obleomychtis of 222 
iicnosteal sarcoma of, 340 
section through in knock knee 10 j 3 
sliaft of congenital deformity of, 
1104 

fractures of 189 

extension methods in, 194 
spiral 191 
transverso 196 

treatment of at different ages 
191 

nuhitio deformities of 1050 
clinical features and treatment 
1050 , 

tuberculosis of inciJciico of -40 
u|>[>er end of, acuta ostcoiuyclitis of 

ossification of 1047 
tuberculosis of hypertrophic, 259 
llurd of fracture of frequency of 
operative treatment for 207 
Ferguson Boperationforcleft palate 651 
Fever, glandular and tuberculous 
cervical adenitis differential 
diagnosis of 638 

Fibre chondromata, branchial, Q13 
Fibromata 345 

Fibula, absence of, congenital, 1103 
1105 

acute osteomyelitis of, 234 
fractures of 198 
incomplete 204 
spiral, 200 
transverse 191 

treatment of conditions for 201 
tuborculoBia of mcidenco of 246 
Fingers constriction bands on 987 
contractions of 1002 
deformities of 1002 
fractures of 184 
multiple chondromata of 344 
wobbed 1002 

Finson lamp in treatment of tuber 
culosis 115 
Fissure of anus 877 
Fistula branchial 610 
congenital 798 

fcecal as post operative complica 
tion of appendicitis 838 
rare 870 

locto urethral 875, 370 
vagm^ 875 
vesical 875 
tliyroglossal 655 
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Fistula, umbilical, 798 , 

urachal, 910 

Fixation, absolute, in joint tubercu- 
losis, 391 

complete, m bone tuberculosis, com- 
bined with counter-irrita- 
tion, 271 
heliotherapy, 271 
hyperaamic treatment, 270 
X-rays, 271 
duration of, 269 
importance of, 266 
modification of, 269 
principles governing, 266 
hip-joint tuberculosis, 412 
wrist-joint tuberculosis, 449, 450 
Flat chest, treatment of, 675 
foot, 1070 
anterior, 1078 
congenital, double, 1071 
degrees of, 1074 
diagnosis of, 1074 
examination and physical signs 
of, 1073 

metatarsal, 1078 
pathology of, 1071, 1072 
rigid, 1077 
symptoms of, 1072 
treatment of, 1074 

by restoration of normal func- 
tion, 1075 
operative, 1076 

Fluids, administration of, in surgical 
shock, 40 

transfused and infused, therapeutic 
actions of, 43 

Focal tests m diagnosis of jomt tuber- 
culosis, 387 

Foerster’s operation of resection of 
posterior nerve roots, 983 
Foetal rickets, 351 

Foetus, dissection of, showing descent 
of testis, 741, 743 

Fomentations, hot, in tuberculous 
cervical adenitis, 641 
Fontanelle, anterior, m hydrocephalus, 

9 

in rickets, 9 

normal ossification of, 9 
value of m blood, transfusion of, 68 
Foot, active support by, 1070 
arches of, 1069, 1070 
contracted or hollow, 1079 
treatment, 1080 

deformities of, appearances of solo 
impressions m, 1077 
drill, in restoration of normal func- 
tion of flat foot, 1075 
fractures of, 207 
functions of, 1069 
long bones of. tuberculosis of, 330 
raovomonts of, 1070 
passive support by, 1070 
wear, in flat foot, 1076 


Forceps, for lammotomy, 323 
Forearm, amputation of, intra-uterme, 
986 

bones of, incomplete fracture of, m 
acute rickets, 91 
'fractures of, 171 
classification of, 172 
Colics, 179 
greenstick, 174 
ordinary, 172 
Smith’s, 182 
splints for, 176 
transverse, 173 
in achondroplasia, 354 , 

Foregut, 791 

development of, errors in, 795 
segments of, changes in, 792 
Forehead, dermoid cysts of, 541 
Foreign bodies m duodenum, 822 
m ear, 569 
in lar 3 mx, 595 
m stomach, 822 
m trachea, 595 

Foreskin, contraction of, comphcating 
circumcision, 931 

Fowler’s solution in bone tuberculosis, 
266 

Fracture, ante-natal, 137 

and osteogenesis imperfecta, 137 
treatment of, 139 
Bennett’s, 183 
CoUes, 179 

greenstick of forearm, 171, 174 
intra-uterme (see Fractures, ante- 
natal) 

metacarpal, 183 

non-imion of, treatment of, opera- 
tive, 211 
obstetrical, 139 

bones affected in, 140 
etiology of, 139 
of clavicle, 140 
of femur, 142 
of humerus, 142 
of clavicle, 143 
of humerus, 147 
of ribs, 676 
phalangeal, 184 
Smith’s, of forearm, 182 
treatment of, operative, 207 
Fractures and separations of epiphysis, 
136 

clossifioation of, 136 
Framum, ulcers of, 563 
Fragilitos osseum, 357 
Frame, for scoliosis correction, 733 
Jones’s single abduction, in osteo- 
myelitis of lower extremity, 236 
Froolich’s syndrome, 620 
Funnel chest, 67 1 
Furunculosis of meatus, 571 

Gait, fixed deformed, in physical 
diagnosis, 11 
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Gait flaccid mpflj'Eical exoininalion, 
10 

m ph}'aical oxaniination 10 
m Potts disease 291 
paiD/uI jouit u) plijsical CAanuna 
tion II 

paralj'tic.taphjsicaloxaraioation 10 
rocking in physical diagnosis 11 
spastic in phj'sical oxanunation 11 
Gat}] in treatment of syphiha results 
of, 135 

Gant s operation for persistent deform 
ity iti lup joint tuberculosis 
417 

Gas and OX} gen anaesthesia \aluoof 7S 
Gastro intestinal tract congcnitAl 
errors of 7^3 

congenital \olvulus of, SOO 
detclopment of 70l 
errors of rotation m SOO SOI 
Genital organ* diseases of OJC 
examination of in enuresis 918 
Gcnito unnarysjstem surgery of 8SI 
020 

Genu recur\aturc congerutaT. 1105 
1107 

tarum (borrleg) 1003 
and bow legs associated, 1005 
anterior 1067 
clinical features of, 1004 
etiolog} 1003 
pathology of 1004 
raclntic 1062 1003 
double 1004 
treatment of, 1004 
by splints and braces 1005 
expectant lOoQ 
operstne 1060 

Qenuclast for defomiitv in knee joint 
tuberculosis 425 

Gillies operation for cleft palate 5^8 
Glands cervical tuberculosis of, 628 
dissection of blood pressure 
chart in 33 

Ij’mpliatic of neck incidence of 
disease of C32 
Ijmpho sarcoma of 638 
surgical anatomy of, 630 
tuberculosis of G28 630 
sub maxillary, tuberculous opera 
tiNo remoial of G43 
tuberculous of anterior and posterior 
triangles operative removal 
of G44 

Glycogenic reaction value of 4,»9 
Goitre acquired Co9 
congenital 657 

diagnosis and treatment of, 6^ 
fulminating 6,,9 
pathology of 6 »7 6 j 8 
oiophfhalnuc 660 

Goldthwaite method of applyina plas 
ter jacket 3U ^ 

Grattan osteoclast 1061 


Grconstick fracture and acute osteo 
injchtis, differential diag 
nosig of 225 
femur li7 
forearm 171, 174 
ulna, 172 

Grouth, activ'ity of influcnco upon 
disease of 2 

Guin^bno solution in transfusions 
and infusions 46 
intravenous infusion of, 72 
Gummata and bono tuberculosis dif 
fcrcnlial diagnosis of 263 
Gyiiinaslics treatment of scoliosis by. 
731. 732 


von Ifackcr splint in fracture of 
humerus 142, 155 
Hit'iaAngionia of cJiest wall 672 
Hsemangiomata of faco 541 
Hainorliirobis and acuto infectivs 
synovitis differential diag 
rosis of 707 
H<efnatoma nuns 671 
Il^maturia poetural, 912 

complication bv after operation 
fop inguinal hema 704 
rantyof m vesical calculi 925 
Hsmoglobinuna 9l3 
Haetnopluba joint hsmorrhago m, 454 
treatment of 455 

transfusion of human blood in value 
of 45 

ifoMsoplastui in apontaseous hsmor 
rhago in new bom 4C3 
injection of m operation wounds 17 
Hxmorrbago os cause of surgical shock 

complication of circumcision, 030 
extra dural m skull fracture. 510 
following tonsiUectomy 592 
in DOW bom spontaneous citrated 
blood transfusion m 463 
symptomatic, treatment of 462 
traumatic treatment of 4t)2 
types of, 403 

indication for transfusion and in 
fusion 49 

into and tuberculosis of knee joint 
diScrential diagnosis of 423 
Ultra cranial birth causing hy dro 
ceplialus 490 
etiology of 470 
lion surgical treatment of 473 
surgical treatment of 471 
reaulta of 472 
techaiquo of 472 

secondary as postoperative com 
plication of osteonivelitis 232 
eimulatuig surgical shock 40 
sub dura] m skjl fractures 510 
Hemorrhagic diseases as indication for 
transfusion and infusion, 52 
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Hromorrhagic diseases, transfusion 
of human blood in, value 
of, 45 

Halitosis in diagnosis, 6 

Hallux valgus, 1081 
varus, 1080 

Hamilton splmt for abduction of leg 
at hip-joint, 1049 
synovitis of hip-jomt, 371 

Hammock frame method of applying 
plaster jacket, 314 

Hamstrings, manipulation of, in treat- 
ment of congenital dislocation 
of hip, 1036 

Hand, burns of, severe, 19 

extensive scarring deformity of, 
following bums, 23 
left, polydactylism in, 1003 
long bones of, tuberculosis of, 330 
malformation of, congenital, 985 
multiple chondromata of, 344 
ulnar club, congenital, 992 

Hanot’s cirrhosis, 866 

Hare-lip, classification of, 527 
clinical history of, 630 
pathology of, 528 

combined with cleft palate, treat- 
ment of, 550 

double, complete with projecting 
pre-labium, 530 
pre-maxiUa, 529, 532 
etiolo^ of, 527 
operative treatment of, 531 

complete lateral cleft, techmque 
of, 534 

contra-indications in, 531 
double complete cleft with pro- 
jectmg pre-maxilla, technique 
of, 536 

incomplete cleft, technique of, 
533 

modified Nelaton incision in, 534 
Bose incision in, 634, 536 
nasal and labial flap method, 
534, 538 

Stevens’s method, 535 
Terrace method, 539 
variations m, 539 
post-operative treatment of, 539 
pre-operative treatment of, 532 
prognosis of, 530 
varieties of, 526 

Harley’s cross splint, in fractiuo of 
clavicle, 146 

Harrington’s solution, composition of, 

17 

Hawley’s splint, for fracture of femur, 
196 

wire extension splint, for fracture of 
phalanges, 185 

Head, cross-shaped, 406 
flat, 406 

injury of, conditions following, 51-1 
examination in, 514, 515 


Head, injury of, treatment of concus- 
sion effects in, 516 
position of, for ventnculography, 499 
saddle, 466 

supports in treatment of Potts’ 
disease, t 3 q)es of, 315 
Heart, changes m, m Potts’ disease, 285 
examination of, in Potts’ disease, 302 
Heath’s operation for mastoid, 584 
Hedrocele of rectum, 879 
Heliotherapy, artificial, in proliferative 
arthritis deformans, 458 
combined with complete fixation m 
bone tuberculosis, 271 
in surgical tuberculosis, 114, 115 
tuberculous cervical adenitis, 641 
Hemimely, 986 
Hemiplegia, spastic, 973 
Hemispondyha, 692 
Henle’s spine, 578 
Henoch's purpura, 461 

and intussusception, differential 
diagnosis of, 846 

Heredity, influence of, on mguinal 
hernia, 744 
Hernia, 740 
anatomy of, 740 
congenital, 745 

diaphragmatic, congenital, 782 
treatment of, 783 

epigastric, pathology and treatment 
of, 781 

treatment of, operation for, 782 
femoral, 771 

diagnosis of, 771 
operation for, 772 
treatment of, 771 
ingumal, age incidence m, 743 
ciiiiical features of, 748 
complications of, 764 
irreducibility, 764 
congenital double, 746 
diagnosis of, differential, 750 
direct, 770 

treatment of, 770 
etiology of, 740 
femoral, 768 
diagnosis of, 769 
pathology of, 768 
surgical anatomy of, 768 
treatment of, 769 
formation of the processus vagi- 
nalis and, 740 
forms of, 740, 717, 748 
heredity, mfluenco of, 744 
left, vaginal in typo, 749 
male, 740 

diagnosis of, 750 
mesentery abnormal and, 741 
pathology of, 744 
physical oxaim'nation for, 718 
position of sac in tlio coreJ, 715 

radical cure of, 757, 758, 759,700,701 

right, funicular typo, 717 
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Hemta, inguinal, right \aginal 
749 

&ao contenU of, 748 
secondary etiological factors 743 
box incidence in 744 
btructurca m tho coni, 74o 
tccliniquo of post opcrati\o tan. 
76J 

treatment of, 7o2 
lonservatne 7o3 
operatiio 75 j 
contra indications 755 
cot arrangoments, 7Ci 
dresbings 7Cl 

post-operatne coinnhcatioiis, 
7C2 

precautions 7SG 
procedure of 750 
time for, 755 

irreducible treatment of 765 
oblique tj-pe pathology of 743 
baoMalJ tuberculosis of 767 
Etrangulat«d 706 
treatment of 700 
urabdical 773 
clinical features of, 770 
congenital 773 
factors in 777 778 
pathology of 774 778 
post natal, 777 
radical euro of 780 
after treatment 781 
technique 780 
treatment of 77C 778 
by mochanieal occlusioa of sac 
778 

by subcutaneous ligaturo of 
sac neck 779 

indications and contra indica 
tions 779 
results 777 
varieties of, 773 

Heusner s gluo composition of 269 
®phnt in bone tuberculosis 269 
Ilibbs operation for Potts disease 318 
Hilton s white line 869 
Hindgut 793 

development, errors of 802 
segments of changes m 793 
Hip joint acute infcctiv e synovitis of 
370 

treatment of 371 
anatomical relations around 403 
congenital dislocation of rocking 
gait in 11 ^ 

disease simulating Potts disease 305 
dislocation of congenital 1024 1044 
causation of 1027 
clinical examination and phy 
sical signs of 1030 
history of 1029 
diagnosis of 1034 
diflorential diagnosis 1034 
etiology of 1025 
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liin jomt dislocation of, paljiatioti in 
1031 

{Kithology of 1027 
prognosis of 1035 
nxluction of after treatment 
1042 

risks 1044 
incidoncu in 1027 
sjiccial features. 1032 
treatment of. 1035 
ngo incidence in 1035 
by manipulation 1035 
b} reduction 10J5 
technique 1030 
operative 1045 
indications 1045 
tyxKs of operations 1U45 
X ray examination m 1033 
mparaljsis 060 
post infective 1034 
{tost paral) tic 1034 
duublo congenital diblocatiun of, 
1030 

early tuberculosis of painful jomt 
gait in 11 

flexion and dislocation of in para 
l>sis 059 

tneaburemenU at in congenital 
dislocation 1031 

movements at, m congenital dis 
location 1031 
sub luxable, 1036 
tuberculosis of 295 
absolute diagnosis of 406 
anatomical peculiantios miluenc 
mg 39o 

clinical signs and pathological 
conditions relationship of 405 
coinphcations of treatment of 
416 

differential diagnosis of 406 
morbid anatomy of, J97 
pathology of 395 
physical examination of, 400 
prognosis of, 409 

duration of treatment and 409 
results of 409 
symptoms of 398 
treatment of ambulatory stages 
of 415 

by complete fixation duration 
of 414 

m recumbency 413 
conservative summary of 416 
cross extension m 410 
curative 412 

durmg convalescent stage 415 
general 410 

conditions demanding modi 
fications of 416 
operative 417 

after treatment 410 
technique of 418 
vnth deformity treatment of 410 
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Hirschsprung’s disease (see Colon 
dilatation of, congenital, with 
hypertrophy) 

Hodgen splint, for fracture of femur, 
196 

Hodgkins’ disease (-see Lymphade- 
noma) 

Hoffa-Lorenz operation for eongenital 
dislocation of hip, 1046 
Hoffa’s operation, for obstetrical para- 
lysis of upper arm, 1009 
Hoke’s operation for congemtal club 
foot, 1100 

Home and hygenic conditions in pro- 
phylaxis of rickets, 96 
Homogenous grafts in treatment of 
bums and scalds, 31 
Horse serum in spontaneous injection 
in new-born, 463 
Horse-shoe kidney, 885 
Humerus, acute osteomyelitis of, 237 
defects of, congenital, 992 
epiphysis of, lower, separation of, in 
fracture of elbow, 162 
with forward displacement of 
lower fragment, 163 
upper, anatomy of, 149 
separation of, 149 
after-treatment, prognosis and 
results, 153 

clinical features of, 152 
necessity of X-ray examina- 
tion in, 152 
pathology of, 151 
treatment of, 152 

fracture of, ante-natal, in baby of 
four months, 138 
lower end, T-shaped, 161 
varieties of, 159 

with backward displacement, 159 
with separation of external con- 
dyle and epicondylo, 160 
obstetrical, 142 
treatment, 142 
shaft of, 153 

after-treatment of, 155 
clinical features of, 153 
prognosis in, 155 
treatment of, 153 

application of splint, 154 
von Hacker’s splint, 155 
internal angular splint and 
traction, 155 
Jones’s sphnt, 155 
modern views of, 156 
recumbent, with counter- 
traction, 155 

reduction of displacement, 153 
anaesthetic in, 153 
special considerutionsin, 155 
Bupra-condylar, 162, 16 1 

with lateral displacement of 
lower fragment, 161 
without displacement, 158 


Humerus, fracture of, surgical neck of, 
150, 151 

with median displacement, 150 
transverse, of surgical neck, 149 
upper end of, examination of, 147 
greater tuberosity of, 148 
clinical features of, 149 
surgical neck, 147 

clinical features of, 148 
pathology of, 148 
situation of, 147 
types of, 147 
varieties of, 148 

tuberculosis of, incidence of, 246 
Hunter and Royle’s operation of sym- 
pathetic ramiseotion, 983 
Hydrencophaloceles, 475 
Hydrocele, 943 
congenital, 943 
diagnosis of, 944 
encysted, of cord, 943 
infantile, 943 
intermittent, 943 

of timica vaginalis and inguinal 
hernia, differential diagnosis 
of, 751 

of cord, and inguinal hernia, differ- 
ential diagnosis of, 750 
of neck, 616 
primary, 943 
secondary, 944 
treatment of, 944 
vaginal type of, 943 
varieties of, 943 
Hydrocephalus, 482 

anterior fontanollo in, 9 
classification of, 488 
climcal features of, 494 
congenital, 489 

dovolopraont of, in spina bifida, 710 
diagnosis of, 500 
etiological pathology of, 489 
extraventricular, causes of, 492 
morbid anatomy of, 493 
suggested operation for, 508 
treatment of by carotid ligature, 
507 

ventriculography in, 498 
factors influencing formation of, 488 
intra-ventncular, 483, 488 
ventriculography in, 497 
obstructive, 483 
physical examination in, 495 
and location of lesion, 497 
origin of, 405 
summary of, 500 
typo of, 495 

Bub-occipital operation for, 502 
surgical anatomy of, 483, 186 
treatment of, 500 
vcntricuiur, causes of, 100 
treatment of, operative, 502 
closure of wound in, 507 
technique of, 502 
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Hjdrocejilialus %cntnctilar. with itcr 
obstruction treatment of, 
operatno, OOS 

Hydronephrosis, acquired, 898 
congenital, 893 

H}drop3 complicating joint tuber 
culosis 392 

Hjgroma, congenital cj Stic o{ncck,616 
HypersEnuo treatment, combined witli 
complete fixation in bono 
tuberculosis, 270 
joint tuberculosis, 393 
tuberculous smuses, 281 
HypcrfieXion bandage m fracluro of 
elbow, 107 

Kj'pcniephromata of kidney 898 
Hypertomo salt, intruNonous infusion 
o! 72 

Hypertjlerism 4(Jo 

Hypophyseal duct tumours of, u-0, 522 
Hypophysis, adenoma of o2U 
Hyposp^iss 033 
bslame type of 932 
operation for 037 
• mbrjologyof 933 
etiology of, 933 
pomle type 033 
antenor, operation for 037 
pennoal operation for 940 
type of 933 

posterior penile operation for, 940 
treatment, 933 

clioice o! cases, 930 
essentials to success 930 
Nanetiesof types of 932 
Hypotension and sufgica) shock 32 

Hiness acute and causation of rickets, 
97 

Infancy , duration of 2 
Infants acuta infcctn o arthntis of 30S 
syphilitic synovitis of 451 
Infection, bacterial in etiology of 
rickets 87 

in etiology of Perthe s disease 102 ) 
of wryneck C22 

Inlectious diseases infective arUintis 
as complication o! 308 
Infiuonza in etiology of bone tuber 
culosis 24b 

Infusion (see also Transfusions and 
mfusions) 
definition of 43 

hypodermic atrupm administration 
of 75 

intermuscular method of 72 
mtrspenUineal method of 73 
intravenous of dextrose solutions 
method of 72 

of gum saline solution method of 

of liyportonic salt method of 72 
rectal method of 73 
routes for 43 


Infusion Bubculanoous, mctliodof 7- 
treatment of tuberculosis of anklo 
joint 434 
oltow joint, 440 
joints 392 
smusos 279 
wTist joint, 449 

Ini-l'oction m diagnosis of anklo joint 
tuberculosis 432 
of liip joint tuberculo''i« 401 
general m joint tuberculosis 382 383 
local, in joint tuberculosis 382 383 
Intermuscular infusion method of 72 
Internal angular splint in fracture of 
humerus I5i 

MHircttonB deficiency of m etiology 
of rickets 87 

Intestinal loop rololion of stages, 
793 794 

wall liibctculoais of, 813 
InUslincs diseases of, surgical 82J 
obstruction of, 8o7 



habihty of peritoneum to infeo 
tion in SCO 

to strangulation m, 8u9 
of unknoun origin troatroentof 
operative 862 
prognosis 8C2 

rapidity ujth which distention 
occurs m 859 
symptoms of 8C0 
treatment, 8C2 
pro operative, 862 
as post curative complication of 
appendicitis 838 
defimtion and classification, 857 
etiology 8S8 

pathology of special considcra 
tions 859 

Inteetmo small, congenital atresia of 
m new born, 859 
obstruction of acute 860 
structure of and intussusception 841 
tuberculosis of 813 
pathology of 813 
treatment 814 
types of, 813 
volviilua of 850 

Intracramal changes in skull fracture 
510 

pressure increase of in skull frac 
ture 610 
treatment of 517 

intrapentoneal infusion method of 72 
Xntra utenne disease in etiologv of 
wryneck 622 

Intraventricular injection and lumbar 
puncture in diagnosis of hy 
drocephaluB 496 
of mdicator m diagnosis of hydro 
(cphalus 49b 
techiuque of 490 
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Intobation, after-treatment in, 601 
instruments for, 599 
removal of tube in, 601 
technique of, 600 
Intussusception, 839 
appendicular, 842 
ascending or retrograde, 842 
changes in, pathological, 843 
diagnosis of, 846 
differential, 846 
entero-colic, acute, 840 
etiolo^ of, 839 
examination in, 844 
ileo-caecal, 842 
patholo^ of, 841 
prognosis of, 847 
sequelae of, 843 
spontaneous cure of, 847 
symptoms and signs of, 844, 845 
treatment of, 847 

by injection of air or water, 847 
operative, 848 

by resectionand anastomosis, 849 
and enterostomy, 849 
by temporary enterostomy and 
retention of the intussuscep- 
tion, 849 

when reduction is difficult or 
impossible, 849 
types of, 844 

Iodides in treatment of sypiulis, 131 
Irrigation, intermittent, in treatment 
of severe woimds, 14 
technique of, 15 

Ischaemic theory of wryneck, 622 
Ischio-rectal abscess, 883 
Iter obstruction in ventricular hydro- 
cephalus, treatment of, opera- 
tive, 505 

Jaimdice, aspects of, surgical, 804 
cirrhotic types of, 866 
etiology of, 864 
pathology of, 865 
treatment of, surgical, 865 
umbilical sepsis causmg, 865 
varieties of, 866 

Jaw, alveolar margin of, cleft of, in 
hore-hp, 529 

lower, tuberculosis of, 326 
clmical features of, 327 
diagnosis of, 328 
mcidenca of, 246 
treatment of, operative, 329 
after-treatment, 329 
Joints, affections of, hysterical and 
tuberculous, differential diag- 
nosis of, 388 

in congenital syphilis, 127 
traumatic, 363 
treatment of, 304 

alteration in position of, as sign of 
tuberculosis, 381 

m uso of, as sign of tuberculosis, 380 


Joints, blood supply of, 362 
diseases of, 362 
acute infective synovitis, 365 
arthritis, 365 
classification of, 363 
^ nomenclature of, 362 
chstal mterphalangeal, dislocations 
of, 186 

effusions, and syphihtic metaphysitis, 
339 

flail, operations to increase stabihty 
of, 965 

hsemorrhage in, in haimophilia, 454 
treatment of, 455 

hysterical affection of, and hip-joint 
tuberculosis, differential diag- 
nosis of, 409 

stiffness in, as ssmptom of tuber- 
culosis, 380 

surgical anatomy of, classification 
of, 362 

syphihtic disease of, 451 
tuberculosis of, 374 

age and sex mcideuce in, 374 
avenues of entrance m, 374 
changes in component parts of, 375 
hgaments and soft parts m, 377 
related bones m, 376 
of blood vessels m, 377 
clinical evidences of, 379 
histo^ of, 380 

deformity m, treatment of by 
extension, 390 
forcible replacement, 390 
operative, 391 
diagnosis ’of, actual, 385 
differential diagnosis of, 387 
examination in, method of, 382 
formation of primary tubercle in, 
375 

gross pathological vaneties of, 377 
hydrops compheatmg treatment 
of, 392 

incidence of, in different joints, 374 
injury as predisposmg factor in, 
374 

natural cure in, process of, 379 
pathology of, general, 374 
physical evidences of, 383 
prognosis of, conditions affecting, 
388 

symptoms of, summary of, 381 
treatment of, by counter-irritation, 
392 

by injections, 392 
solutions for, 392 
complications during conserva- 
tive treatment, 392 
conservative, 391 

stage of absolute fixation, 391 
general principles of, 389 
hypora.-mic, 393 
operative, 393 
prehuiinury, 389 
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JomtE, tuberculosia of> treatment of 
prclimuvarj, corrccljou of 
deformity in dOO 
extension for relief of pain 389 
Jones 8 abduction frame in synovitis of 
hip joint 371 

operation for adduction defonnit\ in 
hip jomt tuberculosio 417 
tohpes calcaneus 968 
single abduction frame m osteo 
myelitis of lower oxtronnty, 
23G 

splint, m fracture of humerus, 135 

Keratitis mtcrstitial and syphilitic 
sjnovitis association of 453 
Kidney abnormalities of 885 

persistence of fcetal lobulation 885 
absence of congenital 880 
odeno rajo sarcoma (embrvomata) 
of 894 

clinical footures 890 
diagnosis 897 
pathology 894 
treatment 897 

decapsulation of in Bnght s disease, 
893 

detelopment of 884 
diseases of 884 
fused unilateral 880 
horse shoe 88o 

inflammation of di cubitus in 5 
infections of tuberculous 837 
pelvic 886 
pol>o}8tic 899 
position of changes m, 884 
stones m 899 
treatment of 900 
tuberculosis of 887 
as cause of hsmaturia 913 
clinical features of 888 
diagnosis of 8S9 
diSeiential 889 
examination of 88S 
pathology of 887 
prognosis 890 
treatment 890 
operate e 890 891 
tumours of 893 895 
origin of 895 

Kirmisson solution for treatment of 
cold absccos 277 

Kluropfe typo of obstetrical paralssis 
1006 

Knee jomt acuteinfecti\esynovitisof 
371 

treatment of 371 
deformities of m paraljsis 960 
disease and hip joint tuberculosis 
difierential diagnosis of 408 
flexion contraction of coogeiutal 
1107 

tuberculosis of 420 
diagnosis of 422 


Knoo joint tuberculosis of.difforontial 
dio4,no->i3 of 422 
IMthoIogical anatomy of 420 
physical signs of 420 
prognosis of 42J 
Mippuration in 424 
sjunptoms of, 420 
treatment of 424 
ambulatory stages of, 424 
convalescent 428 
curative 427 

planter bandage for 420 
Thomas 8 hnco splint for 420 
operative 428 

after treatment, 430 
teclmiquo, 429 

pamm.by counter irritation 424 
by extension 424 
vcith deformity, treatment of 424 
Knightbraco troatmontolgenuvanim 

by 1060 

Knock knee 1051 

changes m relation of femur and 
tibia in, 1053 

combination of with other de 
forimtios lOoO 
roclulic 1051 1054 
diagno'is of 1057 
double 1054 1055 1060 
method of mea&onng degree of, 
1056 

pathology of 1052 
prognosis of 10o7 
syTOptoms of 1055 
treatment of 1057 
expectant 1057 
mechanical 1058 
spastic 1052 

treatment of by braces and splints 
duration of 1060 
by op«>n operation (mpsial) 1062 
by subcutaneous operation 1061 
ojierative 1060 
postoperative 1002 
varieties of 1051 

Koch a old tuberculin 118 

Kocher s method of excising ankle 
joint 435 

Kohler 8 disease 350 108~ 
etiology of 1082 
pathology of 108o 
treatment 1080 

Komer flap in radical mastoid opera 
tion 583 584 

Kyphosis (see also Shoulder round) 
development of in Potts disease 283 
in Potts disease treatment of 316 
gradual correction 317 
riaks and value of 318 
rapid correction 317 
risks and value of 318 
rachiUc and syphilitic and Potts 
disease differential diagnosis 
of 304 ® 
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Intubation, after-treatment in, 601 
instruments for, 599 
removal of tube in, 601 
technique of, 600 
Intussusception, 839 
appendicular, 842 
ascending or retrograde, 842 
changes in, pathological, 843 
diagnosis of, 846 
differential, 846 
entero-colic, acute, 840 
etiology of, 839 
examination in, 844 
ileo-cEecal, 842 
pathology of, 841 
prognosis of, 847 
sequelae of, 843 
spontaneous cure of, 847 
symptoms and signs of, 844, 845 
treatment of, 847 

by mjection of air or water, 847 
operative, 848 

by resectionand anastomosis, 849 
and enterostomy, 849 
by temporary enterostomy and 
retention of the intussuscep- 
tion, 849 

when reduction is difficult or 
impossible, 849 
types of, 844 

Iodides in treatment of syphihs, 131 
Irrigation, intermittent, in treatment 
of severe wounds, 14 
technique of, 15 

Ischaemic theory of wryneck, 622 
Ischio-rectal abscess, 883 
Iter obstruction m ventricular hydro- 
cephalus, treatment of, opera- 
tive, 505 

Jaundice, aspects of, surgical, 864 
cirrhotic types of, 866 
etiology of, 864 
pathology of, 865 
treatment of, surgical, 865 
umbilical sepsis causing, 865 
■ varieties of, 866 

Jaw, alveolar margm of, cleft of, m 
hare-hp, 529 

lower, tuberculosis of, 326 
clmical features of, 327 
diagnosis of, 328 
mcidence of, 246 
treatment of, operative, 329 
after-treatment, 329 
Jomts, affections of, hysterical and 
tuberculous, differential diag- 
nosis of, 388 

m congemtal sypliihs, 127 
traumatic, 363 
treatment of, 364 

alteration m position of, as sign of 
tuberculosis, 381 

in use of, as sign of tuberculosis, 380 


Joints, blood supply of, 362 
diseases of, 362 
acute infective synovitis, 365 
arthritis, 365 
classification of, 363 
nomenclature of, 362 
distal interphalangeal, dislocations 
of, 186 

effusions, and syphihtic metaphysitis, 
339 

flail, operations to mcrease stability 
of, 965 

hiemorrhage in, in hiemophilia, 454 
treatment of, 455 

hysterical affection of, and hip-jomt 
tuberculosis, differential diag- 
nosis of, 409 

stiffness m, as symptom of tuber- 
culosis, 380 

surgical anatomy of, classification 
of, 362 

syphihtic disease of, 451 
tuberculosis of, 374 
age and sex incidence in, 374 
avenues of entrance m, 374 
changes m component parts of, 375 
ligaments and soft parts m, 377 
related bones m, 376 
of blood vessels m, 377 
clmical evidences of, 379 
history of, 380 

deforimty in, treatment of by 
extension, 390 
forcible replacement, 390 
operative, 391 
diagnosis of, actual, 385 
differential diagnosis of, 387 
examination in, method of, 382 
formation of primary tubercle in, 
375 

gloss pathological varieties of, 377 
hydrops eomplicatmg treatment 
of, 392 

mcidence of, m different jomts, 374 
injury as predisposmg factor in, 
374 

natural cure m, process of, 379 
pathology of, general, 374 
physical evidences of, 383 
prognosis of, conditions affectmg, 
388 

symptoms of, summary of, 381 
treatment of, by counter- irritation, 
392 

by injections, 392 
solutions for, 392 
comphcations during conserva- 
tive treatment, 392 
conservative, 391 

stage of absolute fixation, 391 
general prmciples of, 389 
hyporajmic, 393 
operative, 393 
prehmmary, 389 
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"Mastoid antrum injections of 576 
clinical features of 577 
patliolop> of 570 
treatment of o7S 

bone tuberculosis of uicidenco of, 
24G 

mcisions 5S0 
operations for, 578 
conser\ati\c <184 
radical 582 
modified 5S4 
simple 580 
after treatment 582 
t} pcs of 580 

surgical topography of 578 
Mastoiditis acute 578 
Klaj a operation for i>cnila li} [io'=padiaa 
038 

Measurements in diagnosis of tuber 
culosis of lup joint 404 
l^featua furunculosis of, 571 
ulcer of complicating circumcision 
030 

Meckel e diverticulum vonctioa of 
708 709 

^felana neonatorum blood trans 
fusion in 403 

Menard solution for treatment of cold 
abscess 377 

Alcndelian lair of udicntanco and blood 
groups 58 

Memngcal infections causing lt>dro 
Lcphalus 491 

"Meningitis acute suppurative, clinical 
features of 518 
surgical treatment of, 518 
epidenuo cerebro spuial treatment 
of 519 

posterior basic treatment of 519 
types of 518 

Meningo enceplialocele 47S 
^lenuigocelcs cranial 474 
occipital 474 
double 477 
spinal G9S G99 

Mercury m treatment of 8>philis 
methods of admmistration of 
130 

Mesentery cjstof congemtal 800 
long mfluenco of on inguinal hernia 
744 

tabes of 809 
treatment 810 

"Mesobranchial field of Ills GSI 
Mefabohsm calcium in pathology of 
nckots 89 

Metacarpal bones fractures of 183 
methods oi splmtage in 183 
Metacarpo phalangeal jouita of hand 
congenital dislocation of 1000 
Metacarpus fractures of 192 
tuberculosis of 330 
incidenco of 246 

^fetal spLinU in bone tuberculosis 2C9 


Metapli>ais 213 
changes ui m kj philis 33b 
itn(>ortunco of JIG 
tul^iculosis of, incidcnco of 247 
uiiiicr, of tibiu Brodio s ab!>ccs3 in 
240 

tubc-rcuIoMS of X raj appear 
anco of 247 

Motaplijsitig sjphlhtic 339 
Metastasis m iwriostcal sarcoma 340 
in secondary malignant tumours 350 
Metatarsus tuberculosis of 330 
incidenco of, 240 
varus (Frochch), 1081 
Microbio count, nnporlanco of iii 
secondary suture 10 
Microceplialus treatment of 482 
Microcephalj 407 
Micluntion disorders of 913 
in vc&ical calculi 924 
normal, 91 1 
rcOoic action of OIG 
Midgut 792 

dovclopmcnt of, errors in 797 
segment of, rhongos in 792 
Milk IXsignation Order 1923 and 
tuMfculosis, 113 

supplj, pure, in proplij laxis of 
tuMrcuIosis 112 

Mind disorders of in spastic paralj sis, 
073 

Moro reaction 110 

5Iorphia danger of administration of 
before onirsthcsia 95 
Alobctig Moorhofs plug in operative 
treatment of bone tubercu 
losis 273 

MoUier, attention to health of in pro 
phjlaxis of rickets DC 
Mouth and fauces examination of 10 
brcatlimg adenoids as cause of 585 
surgery of 524 

Alovemcnts m diagnosis of tuberculosis 
of hip jomt, 402 
joints 404 

intentional individual in spastic 
paraljsis 978 

limitation of m diagnosis of vmst 
jomt tuberculosis 449 
restricted in diagnosis of ankle joint 
tuberculosis 433 

voluntarj in diagnosis of joint 
tuberculosis 382 383 
Mucosa rectal Lnear excision of m 
treatment of prolapse of 
rectum 881 

Mucous membrane irritation of in pro 
ductionofmtussusception 840 
surfaces in congenital syphUis 124 
Murphy a glj cero gelatm fonnalm plug 
m operativ e treatment of bone 
tuberculosis 274 

Murray modification of Thomas arm 
sphnt 178 
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Lagenbeck’s operation for cleft palate, 
551 

Lamellas, changes in, in atrophic 
tuberculosis, 257 
in hypertrophic tuberculosis, 258 
Lamellar changes in bone tuberculosis, 
251 

Laminse, changes of, in scoliosis, 724 
Laminectomy for paralysis in Potts’ 
disease, 322 

acute suppurative meningitis, 519 
Lammotomy forceps, 323 
for paralysis in Potts’ disease, 323 
Lamp, Finsen, in treatment of tuber- 
culosis, 115 

mercury vapour, in treatment of 
tuberculosis, 116 

open carbon arc, in treatment of 
tuberculosis, 115 

Lane’s flap operation for cleft palate, 
556 

Lange’s gold precipitation test m 
syphilis, 129 

Laryngeal stridor, congemtal, 598 
Larjmgismus stridulus, 598 
Laryngitis, spasmodic, 597 
Laryngoscope, Chevalier Jackson’s, 594 
Laryngoscopy, 694 
Laryngotomy for foreign bodies, 595 
inter-crioo-thyroid, 603 
Larynx, anatomical peculiarities of, 593 
congemtal malformations of, 594 
diphtheria of, 597 
diseases of, 597 
foreign bodies in, 595 
treatment of, 596 
operations on, 599 
papiUoma of, 598 
treatment of, 598 
Leucocytosis, pathological, 459 
Leukaemia, lymphatic, radium therapy 
of spleen in, 460 
X-ray therapy of spleen in, 460 
Leukopoema, conditions associated 
with, 469 

Lexer's arteries, 215 
Ligaments and soft parts, changes in, 
m joint tuberculosis, 377 
changes m, in congemtal dislocation 
of hip, 1028 
scoliosis, 724 

operations on, m treatment of con- 
genital club foot, 1 100 
stretchmg of, and femur manipula- 
tion, in congenital dislocation 
of hip, 1037 

Light, artificial, m surgical tuberculosis, 
116, 116 

treatment of tuberculous cervical 
adenitis, 641 

Limp m diagnosis of hip-joint tuber- 
culosis, 400 
mechamcal, 1 1 
physical examination, 10 


Lingual thyroid, 653 
Lipoma, sub-penosteal, and bone 
tuberculosis, diffeiential diag- 
nosis of, 263 

Lips, lymphangioma of, 642 
Liston’s long splint, modification of, in 
knee-joint tuberculosis, 431 
Little’s disease, 975 
Liver, diseases of, 864 
tumours of, 866 

simulatmg tumour of kidney, 897 
Lop-ear, 569 

Lordosis, spmal, abnormal degree of, m 
Potts’ disease, 296 

Lumbar abscess in Potts’ disease, 289 
puncture in diagnosis of hydro- 
cephalus, 496 

increased intracranial pressure, 
515 

syphilis of nervous system, 129 
treatment of acute suppm’ative 
memngitis, 519 

Lungs, diseases of, decubitus in, 6 
Lymphademtis, ileo-ciecal and appendi- 
citis, differential diagnosis of, 
832 

Lymphadenoma and tuberculous cervi- 
cal adenitis, differential diag- 
nosis of, 638 
clmical features of, 649 
differential diagnosis of, 651 
etiology of, 647 
pathology of, 649- 
treatment of, 651 

Lymphangioma, cervical, congenital, 
617 

of face, 642 
of tongue, 568 

Lymphatic infection of tuberculous 
cervical adenitis, 629 
vessels, sealing of, by deep mattress 
suture, 18 

Lymphocytosis, conditions associated 
with, 4C0 

Lymphosarcoma and tuberculous cer- 
vical adenitis, differential 
diagnosis of, 039 

McEwan's triangle, 578 
Macrocephaly, 465 
Macrocheiha, 542 
Macroglossia, 603 
Madelung’s deformity, 1001 
Malar bone, tuberculosis of, incidence 
of, 240 

Malgrino’s deformity, 1001 
Manipulation, careless, as cause of 
surgical shock, 39 

in deformity of Itneo-jomt tuber- 
culosis, 424 

treatment of osseous deformity in 
rickets, 100 

Marasmus as indication for transfusion 
and infusion, 6t 
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lastoiJ antrum infcctio:ja of, o7fi 
clinical features of 5“7 
patliologj of 'iib 
treatment of o7S 

bone tuberculosis of uicidtiico of 
210 

incisions G&O 
operations for, 578 
conser\otrte o81 
radical 532 
modiiicd 531 
simple 530 

after treatment o82 
tjpcsof 5S0 

surgical topography of, 578 
Mastoiditis acute 578 
Maj 0 operation for penilo lij iwspadias, 
938 

Measurements in diagnosis of tuber 
culosis of lup jomt 101 
Jleatus furunculosis of 571 
ulcer of complicating circumcision 
930 

Meckels diverticulum vorictioa of 
708 799 

Melsna neonatorum blood trans 
fusion in 4G3 

Menard solution for treatment of cold 
abscess 277 

Mendehan law of inhcntonco and blood 
groups 58 

Meningeal infoctions causing lijdro 
cophalus 401 

Iifeningitis acute suppurative clinical 
features of S18 
surgical treatment of 518 
epidemio cerebro spinal treatment 
of, 519 

posterior basic treatment of 519 
types of CIS 

Meninbo encephalocelo 478 
Aleningocelcs cranial 474 
occipital, 474 
double 477 
spinal C98 699 

Mercury in treatment of syphilis 
methods of administration of 
130 

Mesentery cyst of congenital 800 
long influence of on inguinal hernia 
744 


tabes of 

treatment 810 

Mesobranchial field of His 051 
Jletabolism calcium in pathology of 
rickets 89 

Metacarpal bones fractures of 183 
methods of splintage m 183 
Mctocarpo phalangeal joints of hand 
congenital dislocation of 1000 
Metacarpus, fractures of 182 
tuberculosis of 330 
incidonco of 24G 

Tiletal splmts in bone tuberculosis 269 


Mttapli>B» 213 

tliangcs III, ui syphilis, JdO 
imwrtanco of 215 ^ 

tubciculoMS of incidonco of -47 
uiipor, of iibirt, Brodio s abscess in, 

240 

lubcrcuiosui of X ray appear 
anco of 247 

Metaphj-Mtis ayplnhtic 339 
Mcloslasis in jienostcal sarcomo 310 

msocofulary malignant tmnoura 3o0 

Metatarsus, tuberculosis of 330 
incidcnco of 21C 
varus (broclich) 1091 
Microbio count importanco of m 
Bocondary suture 10 
Microccplmlus treatment of, 182 
MicrcKcplinly 165 - 

MicluriUon disorders of 91J 
m vesical calculi, 021 
nonnol 911 
reflex action of 910 
Midgut 792 ^ 

dovolopmcnt of, errors in <07 
seeincnt of, changes in 79,, 
ililk Designation Order 19-3 ond 
tuberculosis 113 

6uppl> pure m prophylaxis of 
tuberculosis 113 

■\bnd disordera of, m spastic paralysis 

973 

More reaction, 110 

Moridua danger of odministration of 
before onssthcsia 95 
Mosotig Moorhofs plug m operative 
treatment of oono tuborcu* 
losiB -73 

Mother, ottention to health of in pro 
phvlaxis of rickets 90 
Mouth and fouccs examination of 10 
breatirung adenoids aa cause of 585 
surgery of 521 

Movementa m diagnosis of tuberculosis 
of hip joint 402 
joints 404 

intentional individual in spastic 
paralysis 978 

limitation of in diagnosis of wrist 
joint tuberculosis 449 
restricted in diagnosis of ankle joint 
tuberculosis, 432 

voluntary in diagnosis of joint 
tuberculosis, 382 383 
Mucosa, rectal hnear excision of in 
troatmont of prolapso of 
rectum 881 

Mucous membrane irritation of in pro 
ductionofintussusception 810 
surfaces in congemtal syphilis 124 
Murphy s gly ccro gelatin formabn plug 
in operative treatment of bone 
tubwulosis, 374 

Murray modiilcatioQ of Tliomas arm 
splint, 178 
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Jluscles, adductor, manipulation of, in 
treatment of congenital dis- 
location of hip, 1030 
stretcliing of, m treatment of con- 
genital dislocation of hip, 1037 
changes in, m congenital dislocation 
of hip, 1029 
in scoliosis, 724 

hamstring, stretching of, in treat- 
ment of congenital dislocation 
of hip, 1037 

healthy, education of in spastic 
paralysis, 978 

ilio-psoas, manipulation of, in 
treatment of congenital dislo- 
cation of hip, 1036, 1038 
neurotization of, in infantile para- 
lysis, 965 

nutrition of, in treatment of flat 
foot, 1076 
of palate, 544 

operation on, in spastic paralysis, 
980 

pectoral, congenital deficiency of, 671 
recti, divarication of, 782 
spastic, weakening power of, by 
division or crushing of the 
motor fibres, 982 
spinal, 690 

infantile paralysis affecting, 962, 
963 

sterno-mastoid, branchial cyst of, 613 
transplantation of, m infantile para- 
lysis, 964 

spastic paralysis, 981 
Muscular rigidity m knee-joint tuber- 
culosis, 421 

of spine, in Potts’ disease, 299 
wasting m bone tuberculosis, 261 
Myelo-cystocele, spmal, 701 
Myelo-meningoeele, dorsal, 710, 711 
large, of dorso-Iumbar region, 690 
lumbo-saoral, large, 705, 700 
spinal, 099 
zones of, 701 
Myelocele, 701 
Myeloma, 345 
diffuse, 350 
Myelomatosis, 350 
Myotomy, in spastic paralysis, 980 
open, for wryneck, 025 
Myxoedema, 002 
congenital, 354 

Naivoid tumour of back, simulatmg 
spina bifida, 709 

Napier brace, treatment of genu 
varum by, 1005, 1000 
Naratli’s sign in congenital dislocation 
of liip, 1033 
Neck, burns of, 29 

congenital cystic hygroma of, 016 
hygroma of, 018 
lymphangioma of, 018, 019 


Neck, dermoid cysts of, lateral, 014 
diagnosis of, 015 
treatment of, 016 

developmental errors of, surgical 
significance, 009 
hydrocele of, 616 
lymphatic cysts of, 010 

diagnosis and treatment of, 019 
natural cure of, 018 
pathology of, 017 
symptoms of, 018 
glands of, tuberculosis of, 028 
mid-hne of, anatomy of, 001 

development of, clinical signifi- 
cance of, 051 

developmental errors of, associated 
with thyroglossal duct, 053 
minor, 053 
surgery of, 609 

Nelaton’s line, 180, 403 

modified incision in hare-lip, 534 

Neo-salvarsan in treatment of syphilis, 
results of, 135 

Nephritis as indication for transfusion 
and infusion, 51 

Nerve paralysis in etiology of wrj'iieck, 
022 

roots, posterior, resection of, in 
spastic paralysis, 983 
supply of palate, 544 
transplantation of, in infantile para- 
lysis, 905 

Nervous system, affections of, in con- 
genital syphilis, 125, 128 
operations on, m spastic paralysis, 
982 

Neuber’s iodoform starch in operative 
treatment of bone tuber- 
culosis, 274 

Neuralgia, spinal, and Potts’ disease, 
differential diagnosis of, 304 

New-born, haimorrhage of, 402 

Night cries as symptom of joint tuber- 
culosis, 381 
Potts’ disease, 292 

Nitro-bonzol, poisoning by, ns indica- 
tion for transfusion and in- 
fusion, 53 

Nose, affections of, 585 

congenital malformation of, 525 
deformities of, and haio-hp, 528 
dermoid cysts of, 540 

Nostril, accessory, 525 

Novarsonobenzol m tieatmont of 
syphilis, results of, 135 

Obor’s operation for congenital club 
foot, 1100 

Obstetrical fractures, 139 
paialysis, 1004 

Occipital bone, anlcylosis of, with 
atlas, 091 

CEdema, acute, of thymus, COO 
cerebral, in fracture of skull, 513 
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OphtLalmo-reaction ICalmctto) IIU 

Ophthalmoscope ui diagnoaia of an 
creased intracranial pressure 
SIS 

Opiate, during rcca\crj from ana** 

tlicsia composition of 81 

Oibit dermoid cj sta of, 540 
Orchitis acuto 913 
sjpiulitie 916 

Organotlicrapy in neV-ota 97 
Oa ealcis epiphj’sis of diaea»o of 1081 
tuberculosis of 331 
treatment of opcrati>o 337 
0 good Schlatter a disease 1067 
diagnosis and troatment 1068 
Osseous changes m nchots 90 

genetaT distribution of 9- 
OssificatioD abnormal, m Pcrliio s 
disease 1023 

0 teitis, sclerosing and bono tuber 
culosis ^Qercntial diagnoMs 
of, 263 

OsteO'Chondntis syphilitic 339 
Osteochondrosarcomata 317 
Oateo royao sarcomata, 317 
Osteo sarcomata 317 
Osteoclasis treatment of knock kneo 
by lOGO ^ 

osseous deformity in rickets by.lW 
Obteoclast Thomas s uso of lOl 
%aneties of 101 

Osteogenesis imperfecta, 350 

and fractures ante natal 137 
in baby of two and a hall montns 

137, 138 

Osteomata cancellous typo of 343 
I'orytypoof 342 
Oatoomyehtia acute 215 233 
influence ”1“^ 


w^tplUtrum fonimimi; -33 

oianition^for. -dJ 
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pro“.“s 

o«»ou, „ 
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age influence in - 1 « 

bones affected by 218 

changes in penosteum m -13 
thnical features of 222 223 
definition of 215 
diagnosis of 221 

diaphjsectomy in indications lor 
232 

differential diagnosis of 225 
etiology of 210 
suimnary of 218 

late complications of adherent 
scar 242 

Brodie B abscess 210 


of mfl'ction in 
H.>quMopf 238 ^ 
oc* Micidcnco 

nSo! 515 =3s 

^dStions pt -3* 

tccliniquo of 

ftlbuminosn " * 

“'ctocaH-w-o' 217 

con,er\aU\ ‘> treatmeri 

'''""“t utoSiii. d.n.rcntml Ji«B 
iioBis of 263 

sorosa 212 
trcatincnt of 

*“awcaUcaturc8 of 2-’7 

cSIiservative treatment of -7 

eyplnhtic 357 
typhoid 210 

patiioiogy »' 

treatment of -*“„y_..u\osis 251 

tuberculosis 4H lOl 

osseous deformities of rickets 

tSiear m coxa > ara. 1018 

m rickets 101 treatment of 

8ub ttocliantenc i 

Ostitis hbrosa cjstica 300 
treatment of aoi 


types of 3£50 
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Muscles, adductor, manipulation, of, in 
treatment of congenital dis- 
location of hip, 1036 
stretching of, in treatment of con- 
genital dislocation of hip, 1037 
changes in, in congenital dislocation 
of hip, 1029 
in scoliosis, 724: 

hamstring, stretching of, in treat- 
ment of congenital dislocation 
of hip, 1037 

healthy, education of in spastic 
paralysis, 978 

ilio-psoas, manipulation of, in 
treatment of congenital dislo- 
cation of hip, 1036, 1038 
neurotization of, in infantile para- 
lysis, 965 

nutrition of, in treatment of flat 
foot, 1076 
of palate, 644 

operation on, in spastic paralysis, 
980 

pectoral, congenital deficiency of, 671 
recti, divarication of, 782 
spastic, weakerung power of, by 
division or crushing of the 
motor fibres, 982 
spinal, 690 

infantile paralysis affectmg, 962, 
963 

stemo-mastoid, branchial cyst of, 613 
transplantation of, m infantile para- 
lysis, 964 

spastic paralysis, 981 
Muscular rigidity in knee-joint tuber- 
culosis, 421 

of spine, in Potts’ disease, 299 
wastmg in bone tuberculosis, 261 
Myelo-cystocele, spinal, 701 
Myelo-meningocele, dorsal, 710, 711 
large, of dorso-lumbar region, 696 
lumbo-saeral, large, 705, 706 
spinal, 699 
zones of, 701 
Myelocele, 701 
Myeloma, 345 
diffuse, 350 
Myelomatosis, 350 
Myotomy, in spastic paralysis, 980 
open, for wyneck, 025 
Myxoedema, 662 
congemtal, 354 

Naevoid tumour of back, simulating 
spina bifida, 709 

Napier brace, treatment of genu 
varum by, 1065, 1066 
Narath’s sign in congenital dislocation 
of hip, 1033 
Neck, burns of, 29 

congemtal cystic hygroma of, 010 
hygroma of, 018 
lymphangioma of, 018, 019 


Neck, dermoid cysts of, lateral, 614 
diagnosis of, 015 
treatment of, 616 

developmental errors of, surgical 
significance, 609 
hydrocele of, 616 
lymphatic cysts of, 616 

diagnosis and treatment of, 019 
natural cure of, 018 
pathology of, 617 
symptoms of, 618 
glands of, tuberculosis of, 028 
mid-lme of, anatomy of, 001 

development of, clinical signifi- 
cance of, 651 

developmental errors of, associated 
with thyroglossal duct, 653 
minor, 653 
surgery of, 609 

Nelaton’s Ime, 180, 403 

modified incision in hare-lip, 534 

Neo-salvarsan in treatment of syphilis, 
results of, 135 

Nephritis as indication for transfusion 
and infusion, 51 

Nerve paralysis in etjology of wryneck, 
022 

roots, posterior, resection of, in 
spastic paralysis, 983 
supply of palate, 544 
transplantation of, in infantile para- 
lysis, 965 

Nervous system, affections of, in con- 
genital syphilis, 125, 128 
operations on, in spastic paralysis, 
982 

Neuber’s iodoform starch in operative 
treatment of bone tuber- 
culosis, 274 

Neuralgia, spinal, and Potts’ disease, 
differential diagnosis of, 304 

New-born, haimorrhage of, 402 

Night cries as symptom of joint tuber- 
culosis, 381 
Potts’ disease, 292 

Nitro-benzol, poisoning by, as indica- 
tion for transfusion and in- 
fusion, 53 

Nose, affections of, 585 

congenital malformation of, 525 
deformities of, and haro-lip, 528 
dermoid cysts of, 540 

Nostril, accessory, 525 

Novarsonobenzol in treatment of 
syphilis, results of, 135 

Ober’s operation for congenital club 
foot, 1100 

Obstetrical fractures, 139 
paralysis, 1001 

Occipital bone, anlrylosis of, with 
atlas, 091 

(Edema, acute, of tliymus, COO 
cerebral, in fracture of skull, 513 
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a sopbagus, narrowing of congenital 
706 

obbtcration of partial 70C 
pouches of, congenital 700 
Olecranon process fracturoof ICO luJ 
of ulna, fracture of m injury of 
elbow 1G3 

Operation and surgical sliock 30 
major blood pressure readings dur 
mg imi>ortanco of, 3i 
wound 17 
closuro of, 18 

Opbthalmo reaction (Colmclto) HO 

Ophthalmoscope in diagnosis of m 
creased mtracranial pressure, 

51S 

Opiate durmg recQ\er 3 from ana>8 
thesia composition of 81 
Orbit dermoid cysts of, 540 
Orchitis acute 045 
syphilitic 040 

Organotherapy in nckets, 07 
Oscalcis epiphysis of disease of 1084 
tuberculosis of 334 
treatment of operatise 333 
Osgood Schlatter s disease 1007 
diagnosis and treatment 1003 
Osseous changes m nckeU 00 

general distribution of 02 
Ossification abnormal in I’erthes 
disease 1023 

Osteitis sclerosing and bono tuber 
culosis differential diagnosis 
of 203 

Osteo chondritis syphditic 330 
Osteo chondro sarcomata 347 
Osteo myxo sarcomata 347 
Osteo sarcomata 347 
Osteoclasis treatment of knock knee 
by, 1000 

osseous deformity m rickets by 100 
Osteoclast Thomas s use of 101 
\aneUc3 0 f 101 
Osteogenesis imperfecta 350 

and fractures ante natal 137 
m baby of two and a half months 
137 13S 

Osteomata cancellous typo of 343 
i\ory typo of, 342 
Osteomyelitis acute 215 233 
age influence m 217 
bones ailected by 218 
changes in periosteum m 219 
climcol features of 222, 223 
defimtion of 215 
diagnosis of 224 

diaphysectomy in mdications for 
232 

differential diagnosis of, 225 
etiology of 21b 
summary of 218 

late complications of adherent 
scar 242 

Crodie s abscess 240 


Ctcoinjolili., »OTlo Into corapl.co 
^ tions of recurrent obscoKS 

hCJiucbtrum formation in 239 
operotion for 239 
treatment of 238 
necrosis m pathology of -19 
iioclectod modified ojicratioii for, 
231 

of leg splints for 230 
organisms in 210 
patliological features of, non 


pathology of 218, 220 

progress of infection in 2-0 

post o|>oratiM> complications of 
232 

progiiosis of 220 , 

pus formation in pathology of -I J 
regional considerations of -34 
route of infection m -1C 
ttc< 4 uclj) of 238 
sex incidence in -18 

symiptoms of 222 

treatment of, -20 -38 
consertative 227 
operative after treatment 230 
coses for, 227 
modifications of -31 
tocliniQuo of, 228 
albuminoso lOUicr) 242 
albuminous 219 

climcal features of —7 

conservative treatment of 227 

chrome staphylococcal and bone 
tuberculosis differential dmg 
nosiB of 203 
bcross 242 

treatment of 243 
serous 219 

climcal features of 227 

conservative treatment of 227 

oyphiUtie 337 
typhoid 240 

pathology of 241 
treatment of 242 

Osteoporosis m bono tuberculosis -j1 

Osteosclerosis in bone tuberculosis 2u- 
Osteotomy cuneiform 102 
m coxa vara 1018 
in treatment of knock knee IOC- 
for persistent deformity m hip joint 
tuberculosis 417 

in osseous deformities of rickets 101 
linear m coxa vara 1018 
in rickets 101 

sub trochanteric in treatment of 
coxavalga 1019 

Bupra condylar for deformity m 
knee joint tuberculosis 420 
Ostitis fibrosa cystica 300 
treatment of 301 
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otitis media, tuberculous, 575 
treatment of, 576 
Ovaries, tmnours of, simulating tumom- 
of ladney, 897 
Oxycephaly, 465 

Oxygen, administration of, during 
operation, 77 

Pad, application of, in treatment of 
umbilical hernia, 779 
Pain, as symptom of bone tuberculosis, 
261 

elbow-joint tuberculosis, 443 
hip-joint tuberculosis, 399 
joint tuberculosis, 381 
knee-jomt tuberculosis, 421 
osteomyelitis, 223 
shoulder-joint tuberculosis, 438 
stone in the bladder, 924 
wrist-jomt tuberculosis, 449 
local or referred as symptom of 
Potts’ disease, 292 
referred, in Potts’ disease, 261 
Palate, blood supply of, 545 
deformity of, and hare-Iip, 529 
development of, 546 
hard, 543 
muscles of, 544 
nerve supply of, 544 
soft, 543 
structure of, 544 
surgical anatomy of, 542 
Palm, burn of, resulting in contraction 
deformity of thumb, 27 
Palmar splint in Bennett’s fracture, 184 
in fracture of forearm, 175 
phalanges, 185 

Palpation in diagnosis of ankle-joint 
tuberculosis, 432 
hip-joint tuberculosis, 402 
jomt tuberculosis, 382, 383 
in examination of abdomen, 10 
chest, 10 

Pancreas, abscess of, 807 

treatment of, operative, 868 
surgical aspects of, 806 
Pancreatitis, acute, 866 

treatment of, operative, 867 
Papilloma of larynx, 598 
Paracentesis tympani for middle -ear 
suppuration, 574 

Paralysis, as symptom of Potts’ 
disease, 293 
cerebral, 948 

co-existonce of, in spina bifida, 709 
congenital, 948 

examination for, m Potts’ disease, 301 
facial from trauma at buth, 472 
flaccid, 948 

m Potts’ disease, treatment of, con- 
servative, 321 
operative, 322 
infantile, 948 

affecting deltoid, 904 


Paralysis, infantile, affecting long 
spinal muscles, 963 
posterior spinal muscles, 962 
and joint tuberculosis, differential 
diagnosis of, 387 
cluneal features, 951 
convalescence stage of, 953 
definition and etiology of, 949 
diagnosis of, 953 
flaccid or paralytic gait in, 11 
old-standing, of upper extremity, 
961, 962 

operations for, to improve func- 
tion, 963 
pathology, 949 
prognosis of, 954 
stages of, 952 
treatment of, 954 
acute or introductory period, 954 
during period of convalescence, 
955 

operative, 963 
types of, 951 
obstetrical, 1004 
causes of, 1005 
clinical features of, 1006 
diagnosis of, 1007 
Erb-Duchonno type, 1007 
prognosis of, 1008 
sensory changes m, 1007 
treatment, conservative, 1008 
operative, 1009 
types of, 1006 

varieties and pathology of, 1005 
post-ana3sthotic, treatment of, 81 
spastic, 948, 969 
clinical features, 971 
diagnosis of, 974 
mental symptoms in, 973 
pathology of, 970 
prevention of deformity from, 978 
prognosis of, 975 
sensory changes in, 974 
signs of, 974 
tieatmont of, 976 

by double extension, 981 
conservative, 077 
general, 979 
operative, 970, 979 
troplnc changes in, 974 
surgical considerations of, 948 
temporary, induction of, by nerve 
crushing, 982 
Paraphimosis, 931 

etiology and pathology of, 931 
signs and treatment, 932 
Parasites, sacral, 694 
Paronta, treatment of, m congenital 
syphilis, 130 

Purlium’s bunds m operative treatment 
of fiucturcs, technique of 
application, 208 

Paste, B LF. for mastoid opcnitions, 
composition of, 581 
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Patella abnormalitioa of congenital 
1107 

displacement of congenital llO? 
fracture of trani>%orso lO'J 
slippmg llOS 

Patella ligamentxun congenital donga 
tion of 1103 

Patlio physiological basis of inconti 
nence of urine Ol'l 
Pectus carmatum G74 
ei.ca\atuin 674 

Pediatric surgeon qualifications of 1 
Pellagra as indication for transfusion 
and infusion, 55 

Pelvic acute osteomyelitis of SSO 
changes in m congenital dislocation 
of hip 1057 
Potts disease 286 
scoliosis 72b 

Penis straightening of in treatment of 
hypospadias 936 

percussiQQinabdozninalexamination 10 
appendicitis 823 
chest examination 10 
Fen anal abscess 883 
Fen articular disease and hip joint 
tuberculosis diSerential diag 
nosis of 409 
Penademtis 034 

Penarteritis in joint tuberculosis 377 
Perinephritis and hip joint tubercu 
losis difierential diagnosis of 
409 

Potts disease differential 
diagnosis of SOS 

Periosteal changes ui bone tuberculosis 
252 

nodes and bone tuberculosis differ 
ential diagnosis of 263 
Periosteum changes m in acute ostco 
myelitis 219 

atrophic tuberculosis 257 
hypertrophic tuberculosis 260 
syphilis 337 

dense method of formation of 253 
porous method of formatiou of 252 
Periostitis defimtion of 215 
syphilitic 339 

and bone tuberculosis differential 
diagnosis of 2G3 

Peripheral Iler^ e lesions fiaecid or 
paralytic gait m 11 
paralysis of 948 

Penthehoma of thyroid gland 601 
Pentoneum diseases of 802 

mfiammation of decubitus in 5 
Pentomtis acute teste for 833 
pneumococcal 802 

cliiueal features of 804 
correlation of 805 
diagnosis of 806 
etiology of 803 
fulnunatuig 804 
pathology of 800 


Pentomtis pneumococcal, prunary or 
idiopathic 803 
prognosis of 807 
secondary SOS 
treatment of 807 
operative 807 
vaneties of 302 
streptococcal 803 
tuberculous 810 

acute obstruction in 812 
caseous typo of treatment by 
incisions 311 
forms of 810 

simulating tumour of kidney 897 
treatment of medical 812 
surgical 81 1 

Pentyplilitis sad Potts disease differ 
ential diagnosis of 305 
Pertlio s disease 1020 

and hip joint tuberculosis differ 
ential diagnosis of, 408 
course of, 1021 
diagnosis of 1024 
infection in etiology of 1023 
physical examination in 1022 
pseudo coxalgia 1021 
radiographic signs of 1022 
rickets m etiology of 1022 
statistics of 1020 
syphilis m etiology of 1023 
trauma in etiology of 1022 
treatment of 1024 
Phalanges fractures of, 182 184 
tuberculosis of 330 
inudence of 246 

Phinol sulphone phthalem for mtra 
ventricular injection 496 
Phimosis 926 
clinical features of 926 
examination in, 927 
treatment of 928 
Piiocomely 986 
Fhosphatuna, 912 
Physical exammation, 6 
Picric acid treatment of bums and 
scalds 26 
Pigeon breast 674 
Plagiocephaly, 465, 466 
Plaster bandage m ankle joint tuber 
culosis 433 

deformity in knee joint tuber 
culosis 424 

knee joint tuberculosis 426 
of Paris m complete fixation in bone 
tuberculosis 267 
splint in fracture of forearm 176 
hip joint tuberculosis 412 
jacket fillet type 314 
m treatment of Potts disease 312 
contra indications of 312 
hammock frame method, 314 
suspension method, 312 
Minerva type 314 
Pleura diseases of decubitus m 6 
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Pleurisy, diaphragmatic, and appendi- 
citis, differential diagnosis of, 
833 

Pleuro-pneumonia, basal, and appendi- 
citis, differential diagnosis of, 
833 

Pluriglandular therapy in rickets, 98 
Pneumococcus in causation of acute 
infective synovitis, 365, 366 
Pneumonia, post-aniesthetic, treatment 
of, 81 

Pohomyehtis and acute osteomyelitis, 
differential diagnosis of, 226 
anterior, and hip-joint tuberculosis, 
differentia diagnosis of, 407 
Polydactylism, 1003, 1099, 1101 
example of, in hand and foot, 1004 
Polymely, 1102 
Polypus of rectum, 877 
Poroplastic splint in bone tuberculosis, 
269 

Post-anaesthetic comphcations, con- 
junctivitis, treatment of, 81 
paralysis, treatment of, 81 
pneumoma, treatment of, 81 
treatment of, 81 
vomiting, treatment of, 81 
Potts’ disease, 282 

anatomical varieties of, 283 
boardmg or flattening of spine m, 
296 

changes in heart and great vessels 
in, 285 
pelvis in, 286 

spinal cord and membranes in, 
285 

thorax in, 286 
vertebra in, 283 
vertebral column in, 284 
clmical features of, 291 
cold abscess formation in, 286, 320 
sites of, 321 
treatment of, 321 
decubitus in, 5 
diagnosis of, 303 
differential diagnosis of, 304 
dorsal, diseases simulating, 304 
etiology of, 282 

examination of heart and great 
vessels in, 302 

for cold abscess formation in, 301 
paralysis in, 301 
inspection of spine in, 295 
kyphosis in, 295 
treatment of, 316 
lumbar abscesses m, 289 

and hip-joint tuberculosis, differ- 
ential diagnosis of, 408 
natural cure of, method of, 290 
paralysis in, treatment of, con- 
servative, 321 
operative, 323 

costo-transverso excision, 
322 


Potts' disease, paralysis in, treatment 
of, operative, lammectomy, 
322 

laminotomy, 323 
pathology of, 282 
physical examination in, 293 
prognosis of, 305 
referred pain in, 261 
scoliosis in, 295 
spinal lordosis in, 296 
stage of convalescence in, appara- 
tus for, 316 
duration of, 316 
symptoms of, 291 

in special regions, 302 
treatment of, 306 
ambulatory, 310 
apparatus for, 311 
head supports, 315 
metal braces, 314 
plaster jacket, 312 
duration of, 315 
modifications of, for different 
sites, 315 
conservative, 306 
principles guiding, 306 
stage of convalescence in, 316 
general, 306 
local, 306 
operative, 318 
after-treatment, 320 
Albee’s method, 319 
cases suitable for, 320 
Hibbs’ method, 318 
results of, 320 
recumbent, duration of, 310 
indications for, 307 
methods of, 307, 309 
modifications of regional, 309, 
310 

X-ray examination in, 302 
Potts’ fracture, 204 
Pre-auricular dermoid cysts, 540 
Pre-cocoygeal tumours, cystic, 695 
Pre-sacral tumours, cystic, 695 
Prescott le Breton’s solution for treat- 
ment of tuberculous sinuses, 280 
Pressure, intracranial, abnormal, as 
indication for transfusion and 
infusion, 55, 56 

Pritchard’s views, in etiology of rickets, 
88 

Prolapse of rectum, 878 
Pseudo-coxalgia, 1021 
Pulse, average rate at different ages. 7 
m physical examination, 7 
Purgatives before anaisthesia, danger 
of, 75 

Purpura, abdominal, Henoch’s, blood 
transfusion in, 461 
fuhninans, 461 
luemorrhagica, 461 
Henoch’s, and intussusception, differ- 
ential diagnosis of, 816 
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I’uriJura idiopathic %anctita of, 401 
eirnpfer 4<il 

surgical Bignihcanco of 4i>0 
symptomatic blood transfusion in, 
4G0 

conditions associated with, 400 
Pyelitis, 80l 

and appendicitis differential diag 
nosisof 831 

and tuberculosis of kldn^y diQcrcn 
tial diagnosis of, 8t}0 
diagnosis of 892 
pathology of, 891 
prognosu of 892 
treatment of 892 
P>e]onephnti9, 891 893 

and tuberculosis of kidney differ 
cntial diagnosis of 890 
Pylorus hypertrophy of congenital 814 
diagnosis of 817 
ctiolow, 814 
pathology of 815 
prognosis 818 
symptotns, 810 
treatment of, 818 
by forciblo dilatation 819 
methods 822 
post operative 332 
Surgical 818 
normal sections of 817 
stenosis of congemUl, operations 
for 931 
Pyrgocephaly, 465 

Quinsy 588 


Uachischisis partial 701 
Itsdio ulnar synostosis congenital 995 
clinical lustory 990 
etiology 995 
secondary factors 996 
treatment 998 
types of 996 

Kadiuin therapy of spleen in lymphatic 
leuksmia 460 

tuberculovu cervical adeniUa 641 
Itadius absence of congenital %nth 
club hand 993 
acute osteomyelitis of 237 
and ulna, combined fracture of 172 
defects of congomtal 993 
fractures of head and neck 164 
neglected 17,j 

loner end sub periosteal fracture of 
180 

shaft of fracture of 173 
tuberculosis of mcidence of 246 
tuberculous locus in 254 
Itamisection sympathetic, in spastie 
paralysis 983 


Itammstedt operation for congenita 
hypertrophy of the pylorus 
830 


IVanula diagnosis of ,^61 


Rannia etiology of oOO 

of right iub maullury rcgioii 061 
treatment of 062 
vanoticaof 060 

Ilauchfusa sling m Irciitincnt of para 
lysiamPotta disease 322 
llcoction stags of foUovnng bums and 
scalds 21 
treatmont of, 325 

llccovcry , stage of following bums and 
scalds 23 

Itcctal examination in appendicitis 828 
infusion mcUiod of 73 
IU»:tuia, absence of 874 
atresia of lower end of 874 
congenital errors of 869 
molforroations of 874 
dovelopmcnt of 869 
discoaca of 869 
octiuaion of, tnombronous 675 
polypus of treatment of, 877 
prolapso of, 878 

and intussusception diflcrcntiol 
diagnosis of 847 
diagnosis 880 
etiology, 878 
prognosis 680 
treatment 880 
conservative 881 
injection, 881 
linear cauterisation, 88( 
operative 881 
vanotios 878 

Betlus muscles divarication of, 783 
Reduction of CoUes fracture 160 
deformity in ankle joint tuber 
culosis, 433 

Iteforred pain os symptom of Potta 
dUscaui 202 

Beflox imtatioa and hip joint tuber 
culosis differential diagnosis 
of 407 

llespiration m physical diagnosis 7 
Retro pharyngeal abscess o64 
acute 5&W 

treatment of 5o7 
chiucal features of 505 
diagnosis of 5C6 
m Potts disease 267 
prognosis of 567 
surgical anatomy of o64 
treatment of ob7 
tuberculous 565 
treatment of 567 
types and pathology of 665 
Ktieumatism acute articular and 
acute osteomyebtu differ 
ential diagnosis of 226 
and lup joint tuberculosis differ 
ential diagnosis of 408 
and tuberculosis of knee joint differ 
ential diagnosis of 423 
Rheumatoid ait^tis prohferative 
(see Still B disease) 



1142 INDEX 


Rhythm, education of, in spastic 
paralysis, 979 
Ribs, cervical, 692 

supernumerary, 673 
treatment of, 673 
congemtal anomaJies of, 673 
fractures of, 675 
tuberculosis of, 329 
incidence of, 246 
Rickets, age of onset of, 83 
anterior fontanelle in, 9 
diagnosis of, 96 
etiology of, 86 

auto-intoxication from intestmal 
canal in, 87 

conditions influencing, climeal ob- 
servations on, 89 

dietetic errors and defleiency of 
fats in, 86 

domestication theory in, 87 
internal secretions, deficiency of, 
m, 87 

mild bacterial infection in, 87 
Pritchard’s views (influence of 
acidosis) in, 88 
vitamme theory in, 88 
foetal, 351 

fiequenoy of occurrence of, 83 
m etiology of chest deformities, 673 
Perthe’s disease, 1022 
pathology of, 89 

calcium metabolism, changes m, 
89, 90 

changes in, 95 
osseous changes in, 90 

at epiphyseal cartilage area, 
90 

bone marrow, 92 
bones which are ossified in 
membrane, 92 
cranium, 94 

deformities of, sequence of, 94 
general distribution of, 93 
lower extremity, 93 
naked-eye appearances when 
first stage is complete, 93 
spinal column, 94 
stage of deformity, 93 

of imperfect ossification, 90 
remodelling, Wolff’s law in, 
95 

sub-periosteal region, 93 
thorax, 94 
upper extremity, 93 
physical signs of, 84 
prognosis of, 96 

surgical aspects of, general con- 
siderations of, 83 
symptomatology of, early, 84 
treatment of, medical, 96 

curative, summary of, 97 
organotherapy in, 97 
prevention of osseous deformi- 
ties, 98 


Rickets, tieatment of, medical, pro- 
' phylaxis, 96 
attention to health of mother, 
96 

to home and hygienic con- 
ditions, 96 

pievention and treatment of 
acute illness, 97 
regulation of diet in, 97 
surgical, 96 

of osseous deformity, 99 

by gradual manipulation, 
100 

osteoclasis, 100 
osteotomy, 101 
splints, 99 
indications for, 99 

Ridlon method of applying plaster 
jacket, 314 

Right-angled, antero-posterior splint, 
in fracture of elbow, 168 
forearm, 176 

Rigidity in diagnosis of shoulder-joint 
tuberculosis, 438 

Ringer’s solution in treatment of 
surgical shock, 41 

Robertson’s treatment of toxaimia 
following burns, 25 

Robinson’s flask splint, for fractiue of 
phalanges, 185 

Rose’s modified incision in hare-hp, 
534, 536 

Royle and Hunter’s operation of sym- 
pathetic ramisection, 983 

Royston, barrel-stave splint, in fracture 
of clavicle, 145 

Russel extension method for fracture 
of femur, 194 

Russell-Duplay method in treatment of 
penile hypospadias, 938, 939 

Sacchaiose treatment of bone tuber- 
culosis, 272 

Sacial stitch method m treatment of 
prolapse of rectum, 882 

Sacro-coccygeal appendages, 693 
tumours, 693 

Sacro-iliac disease, and Potts’ disease, 
differential diagnosis of, 305 

Salvarsan and related preparations, 131 
in treatment of syphilis, results of, 
134 

injection of, choice of position m, 132 
technique of, 132 
into scalp vein, 133 
open operation, 133 
percutaneous, 133 
methods of administration of, 132 

Sarcoma, central, and bone tubor- 
ciilosis, differential diagnosis 
of, 263 
cortical, 316 
endosteal, 316 
of thyroid gland, 661 
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Sarcoma^ pcnoslcal, 3jG 

and bone tuberculosis dincrcntiol 
diagoosia of JC3 
SarcomatOt classification of 34o 
of kidne}. 8D3 
of testis 047 

SajTe s method of treating fractured 
clancle modification of 14U 
Scalds (see Bums and scalds] 

Scalp, laceration of at birth, 4Td 
Scaphoiditis, tarsal, 1083 108a 
Scapula, acute osteomjohtia of 237 
cle\aUon of, congenital, OaS, 000 
diagnosis of 991 
etiology of 990 
patliology of 9S9 
prognosis and treatment of 091 
\ancties of, 983 

Scar, adherent as complication of 
ostcomjcUtis 24 J 

Seamng deformity of arm and hands 
following burns 23 

bchalfers lateral traction sfiluit for 
fracturo of femur, IbO 
Sehede s aseptio blood c lot m operative 
treatment of bono tuber 
culosis 274 
bchlango a disease 342 
Schwartz frame for correction of inp 
flexion deformity 930 
Scoliosis 71G 

articular process changes in 724 
clinical features of 728 
congenital, 719 
correction frame 733 
costo vertebral joint changes in 724 
deviation of spine and nb changes in 
722 

diagnosu of 729 
diflcrential 729 
etiology of 717 

examination for by general inapec 
tion 726 

demonstration of lateral curve lo 
727 

estimation of flevibibty of spine 
in 727 

of vertebral rotation in 727 
in Potts disease 295 
laminae changes m 724 
lateral view of illustrating nb hump 

mid dorsal treatment of by un 
plantation of bndge grafts 

pathology of 722 

pedicles and transv erse processes 
changes in 723 
pelvic changes in, 726 
postural acquisition of 720 
etiology of 718 
treatment of 730 
prognosis of 729 
record of deformity of 728 


Scoboai'i, secondary inllucntta in, 720 
Minplo ivnd Potta disease differ 
cntiol diagnosis of 304 
boft parts, changes iii 724 
spinous procesa, cliniigcs in 723 
static cxamplo of, 721 
of mid-dorsnl spine 724 
uf uppor dorsal region 725 720 
stnicturol ctiologv of, 721 
treatment of, 731 
Icnninology of 710 
thorax changes in 725 
treatment of 730 

by application of corroctiv o jacket 
734 730 

forciblo correction, 734 
g>-Tnnastics, 731 
operative, 737 
varieties of 710 
vcrloLrol changes in 723 
vnoceral changes in 720 
X ray examination of 728 
ticrotvun. liamatoma as complication 
after operation for inguinal 
benua, 703 

Scurvy and acuto osteomyelitis differ 
ontial diagnosis of 325 
changes in chest wall in 075 
Sonn 8 dccalciflod bone chips m opera 
tno treatment of bone tuber 
culosis 274 

Sepsis, oftcr operation for inguinal 
hernia 703 
tonsiiloctomy 692 
general chloroform m contra indi 
cated 78 

simulating surgical shock 40 
umbilical causing jaundice 863 
brptic absorption symptoms of ui 
osteomyelitis 223 

Septica-miaa os indication for Irons 
fusion and infusion 53 
Srciucstrum formation in acute osteo 
myebtis, 230 

liypertrophic tuberculosis 259 
benv in treatment of tuberculosis 120 
tuberculous cervical adenitis 643 
Serological tests m surgical tuber 
culosis 111 

Serum antitetamc in severe wounds 
value of 12 

Sever Fairbank operation for ob 
Btetncal paralysis of upper 
arm 1009 

bgainbatti a test in diagnosis of acute 
peritonitis 833 

Shock as indication for transfusion and 
infusion, 50 

immediate in bums and scalds 20 
treatment of 25 
in fracture of skull 510 
prophylaxis of by transfusion and 
infusion 50 

sequels of m fracture of skull 511 
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Bhyfehm, education of, in spa&tic 
paralysis, 979 
Ribs, cervical, 692 

supernumerary, 673 
treatment of, 673 
congenital anomalies of, 673 
fractures of, 675 
tuberculosis of, 329 
incidence of, 246 
Rickets, age of onset of, 83 
anterior fontanello in, 9 
diagnosis of, 96 
etiology of, 86 

auto-intoxication from mtestinal 
canal in, 87 

conditions influencing, clinical ob- 
servations on, 89 

dietetic errors and deficiency of 
fats m, 86 

domestication theory in, 87 
internal secretions, deficiency of, 
in, 87 

mild bacterial infection in, 87 
Pritchard’s views (influence of 
acidosis) in, 88 
vitamme theory in, 88 
foetal, 351 

frequency of occurrence of, 83 
m etiology of chest deformities, 673 
Perthe’s disease, 1022 
pathology of, 89 

calcium metabolism, changes m, 
89, 90 

changes in, 95 
osseous changes in, 90 

at epiphyseal cartilage area, 
90 

hone marrow, 92 
bones which are ossified m 
membrane, 92 
cranium, 94 

defoimities of, sequence of, 94 
general distribution of, 92 
lower extremity, 93 
naked-eye appearances when 
first stage is complete, 92 
spinal column, 04 
stage of deformity, 93 

of imperfect ossification, 90 
remodellmg, Wolif’s law in, 
95 

sub-periosteal region, 92 
thorax, 94 
upper extremity, 93 
physical signs of, 84 
prognosis of, 96 

surgical aspects of, general con- 
siderations of, 83 
symptomatology of, early, 84 
treatment of, medical, 96 

curative, summary of, 97 
organotherapy m, 97 
prevention of osseous deformi- 
ties, 98 


Rickets, treatment of, medical, pro- 
phylaxis, 96 

attention to health of mother, 
96 

to home and hygienic con- 
ditions, 96 

prevention and treatment of 
acute illness, 97 
regulation of diet in, 97 
surgical, 96 

of osseous deformity, 99 

by gradual manipulation, 
100 

osteoclasis, 100 
osteotomy, 101 
splints, 99 
indications for, 99 

Ridlon method of appl 3 nng plaster 
jacket, 314 

Right-angled, antero -posterior splmt, 
m fracture of elbow, 168 
forearm, 176 

Rigidity m diagnosis of shoulder-joint 
tuberculosis, 438 

Ringer’s solution m treatment of 
surgical shock, 41 

Robertson’s treatment of toxemia 
following burns, 25 

Robinson’s flask splmt, for fracture of 
phalanges, 185 

Rose’s modified incision in hare-hp, 
534, 536 

Royle and Hunter’s operation of sym- 
pathetic ramisection, 983 
Royston, barrel-stave splmt, in fracture 
of clavicle, 145 

Russel extension method for fracture 
of femur, 194 

RusseU-Duplay method in treatment of 
pemle hypospadias, 938, 939 

Saccharose treatment of bone tuber- 
culosis, 272 

Sacral stitch method m treatment of 
prolapse of rectum, 882 
Sacro-coccygeal appendages, 693 
tumours, 693 

Sacro-ihac disease, and Potts’ disease, 
differential diagnosis of, 306 
Salvarsan and related preparations, 131 
in treatment of syphihs, results of, 
134 

injection of, choice of position in, 132 
technique of, 132 
into scalp vem, 133 
open operation, 133 
percutaneous, 133 
methods of administration of, 132 
Sarcoma, central, and bone tuber- 
culosis, differential diagnosis 
of. 263 
cortical, 346 
endosteal, 346 
of thyroid gland, 661 
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SkuU. fracturea of 008 
basal, 010 

cerebral ccdema m ol3 
compression in 012 
concussion in 513 
contusion in, ol3 
diagnosis of 513 
diSercntial diagnosis of old 
etiology of 500 

increased intracranial pn-ssuro in. 
515 

treatment of 517 
intracranial change in 510 
laceration of brain in 513 
pathology of 509 
imperfect ossification of 407 
Ju^emle pecuhantica of 508 
osteoma of 342 
rachitio deformity of 8* 

BUrwry of 467 
simlulitic affections of, J40 
tuberculosis of incidence of, 240 
\ault of, fracturo of 50'J 
treatment of 517 

Sleep and rest m treatment of surgical 
sliock 40 

SUng and bandago in shoulder joint 
tuberculosis 439 

method tn clbou joint tuberculosis 
415 

Smith Peterson operation for congen 
Ital dislocation of hip 1040 
Smith 8 fracture of forearm 183 
Sodium chloride solutions of hypor 
tome in transfusion and 
infusion 47 

in transfusion and infusion 47 
Solutions for injection treatment of 
cold abscess 277 

Spahlingcr treatment of tuberculosis 
121 

Spermatic cord enej-stod h>drocelo of 
and inguinal hernia differ 
cntial diagnosis of 750 
hpoma of and inguinal ficmia 
differential diagnosis of 761 
torsion of coraphcation bv after 
operation for inguinal hernia 
763 

Spina biQda 695 

age and sex incidence of 697 
and congenital lijdrocephalus 489 
anterior 703 
clinical features of 705 
diagnosis of 707 
differential diagnosis of 708 
etiology of 703 

lumbar mjelocele t>pe of 702 
malformations associated intli 
707 

mjclo meningocele type radio 
gram of 708 
occulta 702 703 
treatment of, 713 


Spina bifidu palliologicul anatomy 
of 698 

]tathology of 697 
Signs of 705, "06 
terminology of 696 
treatment of, 708 
conscriativo 710 
opcratixc 709 

ago mcidcnco in 709 
condition of tumour Hull in 
709 

technique 710 711 
tj'po suitublo for 709 
conations of in different 
t>i>c8 712 
types of 704 
\anciic9 of C97 
X ray oxammatioii m 707 
\entosa 330 
bpmaJ uiiAsthesia 79 
column {»(C Spino) 

Corel, chojigcsm mPotts disease 28J 
embrj ology of 097 
neural tube of, formation 699 
Spine acute Osteomyelitis of, 238 
anatomy of 690 
auioinalies of congonital 091 
boarding of m Potts disease 29b 
cervical congenital anomalies of 091 
movements of, exammation of in 
Potts disease 290 
tuberculosis of head extonsion 
apparatus for 309 
changes in. m Potts disoose 284 
curves of 090 

deformities of m rickets, 04 
mctlaods of recording 298 
dermoid c>sts of 095 
diseases of 690 
dorsal anomahes of 692 

movements of, exonunation of in 
Potts disease 300 
dorso lumbar tuberculosis of 291 
embryology of 697 
flattening of in Potts disease 296 
flexibility of m scoliosis 727 
inspection of m Potts ebseaso 295 
intervertebral arrangements of 690 
lateral deviation of m Potts disease 
295 

lordosis of abnormal degree of m 
Potts disease 296 
lumbar anomalies of 602 

movements of examination of in 
Potts disease 301 
membranes of changes in, m PotU 
disease 285 

mobihty of testing of 300 
movements of 091 

examination of m Potts disease 
299 

muscles of 690 
paralysis of 062 
rigidity of mPotU disease 209 
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Shock, surgical, 32 
and operation, 36 

anaesthetics, choice of, to dimin- 
ish risk of, 37 

conservation of body heat, 
importance of, 39 
haemorrhage as cause of, 37 
manipulations, careless, as cause 
of, 39 

preparation of patient to dimin- 
ish risk of, 36 

preventive treatment of, sum- 
mary of, 39 

time an important factor in, 37 
appearance in, 34 
blood in, “ vital red ” method of 
estimation, 33 
clinical features of, 33 
diagnosis of, 35 
etiology of, 32 

factors which predispose to the 
development of, 33 
in children, important distinctive 
featmes in, 34 
origin of, 32 
prognosis of, 36 
treatment of, 36 
active, 39 
drugs in, 41 

estimate degree of shock 
present, 39 

exclude possibihties of simu- 
latmg conditions, 40 
feeding in, 40 

fluids, administration of, 40 
maintain and increase body 
heat, 40 

sleep and rest m, 40 
transfusions and infusions m, 
41, 42 

Shoes, for talipes, 1096 
Shoulder-joint, acute infective sjuio- 
vitis of, 372 
anatomy of, 437 
deformity of, in paralysis, 961 
dislocation of, congenital, 998 
tuberculosis of, 437 
diagnosis of, 439 
pathology of, 437 
prognosis of, 439 

treatment of, by abduction splmt, 
439 

by sling and bandage, 439 
conservative, 439 
operative, anterior excision, 440 
after-treatment, 441 
posterior excision, 441 
after-treatment, 442 
types of, 440 
Shoulders, roimd, 713 

and Potts’ disease, differential 
diagnosis of, 304 
diagnosis, 715 

flexible type of, treatment, 715 


Shoidders, round, in Potts’ disease, 2S3 
pathology of, 714 
physical signs of, 714 
r^tant type of, tieatment, 715 
rigid type of, treatment, 715 
treatment of, 715 
operative, 716 
varieties of, 713 

Silk, fixation b}^ in paralidie diopfoot, 
968 

Silverfork deformity, 179 
Sinclair’s footboard for fracture of 
ankle, 205 

glue, composition of, 268 
modification of, 269 
splint in bone tuberculosis, 268 
splint for fracture of forearm, 177 
Sinus, longitudinal, superior, value of m 
blood transfusion, 70 
superior, longitudinal, insertion of 
cannula into m blood trans- 
fusion, sectional diagrams of, 
70, 71 

thyroglossal, 655 

Sinuses, tuberculous, treatment of, 278 
by injection, 279 
contra-indications for, 280 
hypenemic, 281 
preventive, 279 
Wright’s, 281 

Skin and appendages in congenital 
syphilis, 125 

and mucous surfaces in congemtal 
syphilis, 127 

applications, local, in tuberculous 
cervical adenitis, 641 
grafting in healmg of bmns, 28 
methods of, 28 

Thiersch grafts, teclmiqueof, 29, 30 
in diagnosis, 5 

overlymg, changes m, in knee-jomt 
tuberculosis, 422 
pre-operative preparation of, 17 
stenbzation of, m operation wounds, 
17 

stretcher, self -retaining, for Tlueisch 
graft cutting, 30 

tuberculosis of, secondary to cervical 
gland tuberculosis, 114 
Skull, acute osteomyebtis of, 238 
anomalies of, 465 
asymmetrical, 465, 466 
base of, fractures of, 510 
treatment of, 517 
birtli injuries of, 467 

cephalhiematoma, 467 
depressed fracture of vault, 469 
intracramol hiemorrhage m, 470 
congenital affections of, 473 
deformities of, 405 
in rickets, 94 
endothelioma of, 522 
flat bones of, tuberculosis of, 32 1 
treatment of, 325 
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Stcnosii congenital of iiud^ut, "07 
SU-at method of f-kin grafting, tech 
mquo of 30 
Sternal foramen li72 
Sternum cleft congenital 07i 
congenital absence of 671 
SUiiens method of treating harolm 
33o 

StiS neck and Potta disease differ 
ential diagnosis of 304 
Stiffness as sjmptom of tuberculosis of 
elbow joint 443 
of hip joint, 398 

post-traumatic and elbow joint tu 
berculosis differential Uiair 
nosis of 444 

a disease and tuberculosis of hip 
joint, differential diasnoais of 
409 

^^*3^ diagnosis of 

joint differential dtae 
nosisof 4J3 

btmuon 8^ splint for fracture of unkJe 

Stitches mbbet protected \aluoofm 
_ , deep wounds 16 

otoffel a operation in paralcsis 982 

attach foreign bodies in 822 
hypertrophy of congenital, 814 
St™™. foMclion ol 

operation for congenital liy 
Pe«rophyof pjlorus 820 
Streptococcal peritonitis 808 
Streptococcus p>ogcne8 m causation of 
Mute infective sj-novitis 365 

»-3 

otreud, pecten of 869 

Sub astragaloid disoaso 436 

Sub max^aiy region Ijmphangioma 

Sub occipital operation for hjdro 
cephalus 502 

Sub penostoal region, changes at m 
rickets 92 

Subcutaneous infusion method of 72 
Supra clavicular region, dermoid ejat 
of 615 616 

Supracond>lar fracture of elbow 160 

Surgeon pediatnc qualifications of I 
Surgorj accident burns and scalds 19 
Suspension extension splint for frac 
ture of femur 196 
method^ o^f applymg plaster jacket 

or gallows^splint for fracture of femur 

Suture anal m treatment of prolapse 
of rectum 882 

pnmap m sev ere wounds 13 
secondary of severe wounds 15 


Sutures, deeji, cafgut tunned or thro 
inicitcd iiiujicrntion vrounds, 
to bo avoided 17 

bHcIlitig os s>iiij>tom of tuljcrculosis of 
> tlbou joint 443 
kneo joint, 4J1 
wrist joint 449 

S)ndact>li8m and congenital coiistric 
tion 087 

webbed fingers 1002 
Synovial membnmo changes m in 
joint tuberculosis, 375 
bynovitis acute infective 365 
after treatmont of, 370 
diagnosis of 367 
differential diagnosis of 3(>7 
etioldgy of, 305 
pathology of 306 
predisposing factors ni 305 
prognosis of 368 
routes of mfoction in, 365 
wqucnco of infection in 305 
treatment of 308, 309 
types of infection in variations 
of 360 

tuberculous and acute infective 
differential diagnosis of 3b7 
infective and joint tubcreuloais 
differential diagnosis of 387 
sub acute and tuboreulosis of knee 
4^^ difforentiol diagnosis of 

syphibtic and interstitial keratitis 
association of, 453 
and tuberculosis of knoo joint 
differential diagnosis of 423 
of infants clinical foatures of 451 
prognosis of 453 
treatment of, 452 
of youth diagnosis of 453 
pathology of 452 
treatmont of 453 

traumatic and joint tuberculosib 
differential diagnosis of 387 
tuberculous acuto miliary 378 
chrome 378 
fibrous 379 
fungating 378 
granulating 378 
Syphilis acquired, 123 
congenital 123 
causmg hydrocephalus 491 
Codes law in 1 ’3 
diagnosis of 128 

clinical evidences in cluldm 128 
parental history m 128 
serological 129 
eUology of 123 
manifestations of 124 
child history of 124 
early 124 
intermediate 12G 
late 126 

introductory features 127 
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Spine, physiology of, 690 

posterior angulation of, in Potts’ 
disease, 295 
sarcoma of, 349 
surface anatomy of, 691 
transverse segmentation of vertebral 
bodies of, 692 

tuberculosis of, 282, 290 {see also 
under Potts’ disease) 
incidence of, 246 
sites of, clmical features of, 295 
tumours of, 693 

upper dorsal, tuberculosis of, 287 
Splanchic nervous system, arrange- 
ment of, and intussusception, 
841 

Spleen, radium therapy of, m lym- 
phatic leukaamia, 460 
X-ray therapy of in lymphatic 
leuksemia, 460 

Splenectomy in splenic anaemia, 460,868 
Splenic anaemia, splenectomy for, 868 
Splint, abduction, in shoulder-jomt 
tuberculosis, 439 

anterior in metacarpal fracture, 183 
antero-posterior, for Colies fracture, 
181 

application of, in fracture of shaft of 
humerus, 154 

Billroth, for deforimty in knee-joint 
tuberculosis, 425 

Cabot posterior wire, for fracture of 
femur, 193 

wire for fracture of leg, 203 
calliper knock-knee, 1060 
cellidoid, for bone tuberculosis, 268 
method of making, 1109 
cock-up, for wrist-joint tuberculosis, 
450 

crab pattern in osteomyelitis of 
lower extremity, 236 
dorsal, for fracture of forearm, 175 
for osseous deformity m rickets, 99 
for treatment of genu varum, 1065 
for wrist-jomt fixation, 450 
von Hacker’s, m fracture of humerus, 
142, 155 

Hamilton, for abduction at hip, 1049 
m ssmovitis of hip-jomt, 371 
Harley’s cross, m fracture of clavicle, 
146 

Hawley, for fracture of femur, 196 
wire extension, for fracture of 
phalanges, 185 

Heusner’s glue, m bone tuberculosis, 
269 

Hodgen, for fracture of femur, 196 
internal angular, and traction in 
fracture of humerus, 155 
Jones’s, m fracture of humerus, 155 
lateral wooden, in treatment of 
rachitic knock-knee, 1058 
Liston’s long, modified, in knee-joint 
tuberculosis, 431 


Splint, metal, in bone tuberculosis, 269 
of Sinclair’s glue in bone tuber- 
culosis, 268 

palmar, for Bennett’s fractuie, 184 
fracture of forearm, 175 
phalanges, 185 

plaster of Pans, m fracture of fore- 
arm, 176 

m hip-joint tuberculosis, 412 
poroplastic in bone tuberculosis, 269 
right-angled antero-posterior, in 
fracture of elbow, 168 
forearm, 176 

Eobinson’s flask, for fracture of 
phalanges, 185 

Royston barrel stave, in fracture of 
clavicle, 145 

Schaffer’s lateral traction, for frac- 
ture of femur, 189 
Sinclair, for fracture of forearm, 177 
Stimson’s, for fracture of ankle-joint, 
205 

straight posterior, m post-operative 
treatment of elbow-jomt tu- 
berculosis, 448 

suspension extension, for fracture of 
femur, 196 

or gallows, for fracture of femur, 
192 

Thomas’s arm, for fracture of fore- 
arm, 178 
humerus, 178 

hip, m correction of deformity 
associated with hip-jomt tu- 
berculosis, 414 
hip-joint tuberculosis, 413 
osteomyehtis of lower ex- 
tremity, 236 

in obstetrical fracture of femur, 143 
knee, bed pattern, for fractuie 
of femur, 194 

in Imee-joint tuberculosis, 
426 

m synovitis, 371 

traction, for fracture of forearm, 177 
tin, for fracture of phalanges of 
thumb, 185 

use of, for congenital talipes equino 
varus, 1094 

Von der Veld, for fracture of fore- 
arm, 177 

wood, m bone tuberculosis, 269 
Sponge truss, 753 
Sprengel’s shoulder, 988 
Staphylococcus pyogenes aureus m 
causation of acute infective 
synovitis, 365, 366 

Starvation, before anaesthesia, danger 
of, 75 

Status tbymo-lymphaticus, 667 
diagnosis of, 669 
examination in, 668 
treatment of, 669 
surgical, 669 
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Dijimtis, acute GGO 
T]i}inus glaiul GG2 

acute uxlema of GGO 
atrophy of GGo 
congenital absence of, GG5 
embr> ology of CCS 
enlargements of GGO 
functions of, C04 
hxmoriliage in CCG 
lixinorrhagic c>&ta of GGO 
histology of GG3 
hypoplasia of GG3 
phj siology of CC4 
surgery of, 005 
surgic^ anatomy of, GG2 
treatment of C07 
tumours of GGO 
chmeal features of GGG 
Thymus parathyToid development of 
Go2 

Thyroglossal cysts, G54 
treatment of Gu5 
duct development of C51 
developmental errors nasocialod 
vnth GoS 

fistuls treatment of QSG 
varieties of 055 
sinus G55 

Thyroid extract in nckeU 97 
gland deficiency diseases of GC2 
dermoids of oG2 
development of C51 GjO 
endothelioma of GCl 
foetal adenomata of GGO 
inflammatory processes of, C50 
penthehoma of 6G1 
sarcoma of GGl 
surgical affections of G5G 
teratomata of G02 
tuberculosis of C58 
tumours of GGO GGl 
lingual diagnosis of Gj 3 
treatment of C54 
ThyTOiditis acute 6,i0 
treatment of G57 
tuberculous 057 

Tibia abi>ence of congenital HOC 
acute osteomyelitis of 234 
congenital absence of 1104 
epiphysis of upper Osgood Schlat 
ter a disease of 10C9 
fractures of 198 204 

ante natal in child of three years 
139 

oblique 203 
spiral 200 
sub periosteal 13G 
transverse 191 201 
treatment of conditions for 201 
mctaphysisof upper exostosisof 343 
periosteal sarcoma of 347 348 
shaft of tuberculous X ray appear 
once of 248 

tubercle of injury to 10G7 


Ttbta ttilwrculosis of, incidcnco of 21G 
tuboiYuIous osteomyelitis of 250 
upiHrinetaphyaia of, tuberculosis of 
X ray appearances -47 
Time, length of, of operation os enuso 
of surgical shock 37 
Tissue staining m severe wounds 13 
TisBius adequatooxygonationofdnnng 
operation importance of 77 
Toes contraction of congenital 1080 
gangrene of after scurvy 401 
Tongue t>C2 

lymphangioma of 5C3 
tileers of 5C3 
Tongue tie oC2 

Tonsillectomy guillotuio raetliod 591 
Tonsillitis 587 

quinsy complicating 588 
Tonsils, discohos of 580 
enlarged decubitus in 5 
hypertrophy of 589 

treatment of medical 500 
operative after treatment, 502 
coinplicatiuns of 592 
enucleation by dissection 501 
giullolmo 591 
indications for 590 
in etiology of tuborcvilous cervical 
adenitis 029 
tuberculosis of 503 
(umoura of 693 

Torticollis 020 (tee alto ^\ryneck) 
and PotU d Bcoao differential 
diagnosis of, 204 
spastic €27 

Toxxmia stage of followmg bums and 
scalds -I 

Toxaemias and infections as indication 
for transfusion and infusion 
52 53 

Trachoa anatomical pecuhantiesof 593 
congenital malformations of 594 
foroign bodies in o95 
treatment of 595 
operations on 590 
Traclieotomy GUI 

after treatment m 003 
for foreign bodies 595 
teciuuquo of C02 
-vaneUes of GOl 
Transfusion dermition of 43 
of blood CG 
dangers of 5G 

cardiac embarrassment during 
C3 

incompatibihty the blood 
groups 56 

transmission of disease 62 
methods of companson of 64 
anti coagulant blood, 04 
choice of 03 
Cnles C4 
Tshole blood 63 
operative tochmquo of, C3 
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Syphilis, congenital, manifestations of, 
maternal history, 124 
prognosis of, 129 
treatment of, 130 
galyl in, results of, 135 
iodides in, 131 
mercurial, 130 

neo-salvarsan in, results of, 135 
novarsenobenzol (BiUon) in, re- 
sults of, 135 
parental, 130 
results of, 134 
salvarsan m, 131 
dosage of, 131 

methods of admmistration of, 
131 

mortality from, 134 
recurrence of symptoms, 135 
results of, 134 
technique of injection, 133 
trypsanimide in, 135 
m etiology of Perthe’s disease, 1023 

Syphilitic and tuberculous joint disease, 
differential diagnosis of, 387 

Syrmgo-myelocele, spinal, 701 

Tabes mesenterica, 809 
treatment, 810 

Talipes arcuatus, 1079 
calcaneus, Dunn’s operation for 
correction of, 966 
Jones’s operation for, 968 
operation for, result of, 966 
paralytic, of left foot, 965 
double paralytic, 960 
equmo-cavus, paralytic, 958 
congenital, 1089 
double congemtal, 1087 
equmus, paralytic, of left foot, 957 
spastic, 972, 977 
shoes, 1096 

Talma-Morrison operation in biliary 
cirrhosis, 866 

Tarsus, acute osteomyelitis of, 236 
tuberculosis of, 334 
mcidence of, 246 

Teeth, affections of, m congemtal 
syphilis, 128 

m etiology of tuberculous cervical 
adenitis, 629 

Temperature in physical examination, 8 

Tenderness in (hagnosis of elbow-joint 
tuberculosis, 443 

Tendodesis, in paralytic deformities of 
ankle-jomt, 969 

Tendons, fixation of, m paralytic de- 
formities of ankle-joint, 969 
lengthening of, m treatment of 
spastic paralysis, 980 
operations on, in spastic paralysis, 
980, 981 

transplantation of, m paralysis, 963 

Tenotomy in spastic paralysis, 980 
subcutaneous, for wryneck, 625 


Tension, intra-pleural, estimation of, 
in diagnosis of adhesive em- 
pyema, 681 
Teratoma, sacral, 693 
Teratomata of thyroid gland, 662 
of testis, 947 

Terrace method of treating hare-hp, 538 
Testis, descent of, foetal, 741, 742 
diseases of, 945 
left, imperfect descent of, 784 
misplaced, 783, 789 
torsion of, 944 
treatment of, 945 
tuberculosis of, 945 
tumours of, 947 
mixed, 947 
sarcomata, 947 
teratomata, 947 
treatment, 947 
undescended, 740, 783, 784 
and inguinal herma, diffeiential 
diagnosis of, 751 
comphcations of, 786 
diagnosis of, 786 
left, 786 
origm of, 784 
pathology of, 785 
treatment of, 787 
conservative, 787 
operative, 788 
results, 789 
Tete carree, 466 

Thiersch skm grafts, after-treatment, 
30 

techmque of, 29, 30 
Thomas arm splint, for fracture of 
forearm or humerus, 178 
liip sphnt m correotmg deformity 
associated with hip-jomt tu- 
berculosis, 414 
liip-j'omt tuberculosis, 413 
osteomyelitis of lower extremity, 
236 

knee splmt, bed pattern, for fracture 
of femur, 194 

m knee-j'oint tuberculosis, 
426 

in synovitis of Icnee-joint, 371 
laiock-knee brace, 1059 
sphnt in obstetrical fracture of fomui’, 
143 

traction splmt, for fracture of fore- 
arm, 177 

wrench and orthopaidic wedge for 
congemtal tahpes, 1097, 1098 
Thorax, changes in, in Potts’ disease, 
286 

deformities of in rickets, 94 
Throat, affections of, 585 
Thumb, contraction deformity of, 
resulting fromburnof palm, 27 
dislocation of, congemtal, 1002 
terrmnal phalanx of, dislocation of, 

187 
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Tuberculosis surgical, treatment of 
general, lieliothcrapi^ IJJ 
115 

light 114 
artificial, 115 11b 
lamps for, 115 
sera u 120 
Spahliagor 120 
specific antigonc, 117 
tuberculin 117 

and 1 accinea combmnl 120 
^ local principles of 122 

* proplij lactic 112 

isolation of contacts 113 
(see also under Organa and Regions) 

*■ Tuberculous dactjbtis 330 

spondjl arthritis pathologj of 200 
Tumours bladder 923 
cerebral causing b^dro ceplwiua 490 
dermoid of mid bne of back 004 
external ear 571 
kidne} 893 
li\er 8CQ 

mixed of sacral region C93 
precocQjgeal cystic OOo 
pre saord cjstic 095 
sacro coccygeal 093 
testis 047 
thj'mua 000 
thyroid gland 600 
tonsil 593 
vulva 870 

Tumca ad%entitia changes in in 
syphilis and tuberculosis 253 
Tunica vaginaba uitermittenb h>dro 
cele of and inguinal hernia 
differential diagnosis of 751 
Two stage operation for cleft palate, 
558 

Tympanic membrane normal and 
pathological 573 

Tjphoid fever and acute osteomyelitis, 
differential diagnosis of 22G 
osteomyelitis 240 


Ulcer meatal complicating circum 
cision 930 
of fr^num 563 

Ulna acute osteomyelitis of 237 
and radius combined fracture of 172 
club hand congenital 992 
defects of congenital 993 
pathology of 993 
treatment 994 
fracture of greenstiok 172 
olecranon process of fracture of in 
injury of elbow 103 
shaft of fractures of 173 
treatment 174 

tuberculosis of with sequestrum 
formation 2C0 


tuberculosis of incidence of 246 
and new sub periosteal deposi 


Ulna, upper end, tuberculosis of, 257, 
142 

Umbilical cord congenital honua into 
773 7-b 

Umbilicus fistula of, 798 
Uracliol cy sts 010 
fistula 910 
Urates, excess of 912 
Ureter tuberculosis of, 887 
Urethra operations on in treatment 
of hypospadias 937 
Uric ocul excess of 012 
Unne l}onco*Joncs bodies in, in diffuse 
myeloma, 350 
collection of Oil 
coloured 913 

conditions of pathological 012 
contents of physiological clinical 
significance and influence of 
913 

examination of, before anastliesia 
importance of 70 
enuresis 018 
pyebtis 802 

mconluience of 913, 021 
clinical conditions 013 
patho physiological basis of 914 
normal character of 011 
recovery of ventricular injection 
substance from, 407 
retention of 021 

secretion of m development of the 
kidneys 885 

Vaccines and tuberculin combined in 
treatment of tuberoulosis 120 
Von dec Veld splint for fracture of 
forearm 177 

Ventricle lateral topography of 498 
Ventriculograms 601 
Ventaculography apparatus for 409 
position of head for 499 
techmque of 497 
Vertebra blood supply of 282 
changes in m Potts disease, 283 
portion of other than body tuber 
culosis of 290 

tuberculosis of 283 («ee also under 
Potts disease) 
incidence of 24C 
Vmcent s angma 589 
Virchows theory of polycystic kidney 
899 

Viscera affections of in congemtal 
syphilis 123 

changes of in congenital syphilis 125 
in scoliosis 726 

\itamine theory in etiology of rickets 
88 

Volkmaiui Leser contracture, 
diOMosis of 1011 
pathology of 1011 
treatment of 1012 
\ olvulua causes of 850 
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Transfusion, citrated blood, 65 

donor for, collection of blood 
from, method of, 67 
instruments for, 65, 66 
recipient of, adnumstration of 
blood to, method of, 68, 69 
Transfusions and infusions, 43 

fluids for, dextrose, solutions of, 
hypertonic, 48 
physiological, 48 
gum-sahne solution, 46 
human blood, 43 

biological activator action 
of, 46 

capability of coagulation 
and of initiating clotting 
of, 45 

oxygen-carrying capacity 
of, 44 

physical properties of, 43 
serological properties of, 45 
sodium bicarbonate, solutions 
of, 49 

hypertonic solutions of, 47 
therapeutic actions of, 43 
in surgical shock, 41 
indications for, 49 

abnormal intracranial pressure : 
hypertension, 55 
hypotension, 56 
ansemias, 54 
bums and scalds, 52 
dehydration, 51 
hasmorrhage, 49 
hasmorrhagic diseases, 52 
marasmus, 54 
nephritis, 61 
pellagra, 65 

poisomng by coal-gas, 53 
nitro-benzol, 53 
septicaamias, 53 
shock, 50 

toxoemias and infections, 52, 53 
technique of, 56 

Trauma in etiology of joint tuber- 
culosis, 380 
Perthe’s disease, 1022 
vrryneck, 621 

local, and hip-joint tuberculosis, 
differential diagnosis of, 407 
Traumatic arthritis and acute infective 
synovitis, differential diag- 
nosis of, 367 
jomt affections, 363 
lesions and tuberculosis of knee- 
jomt, differential diagnosis of, 
423 

Trendelenberg’s test for congenital 
dislocation of hip, 1032^ 
“Trident ” hand m achondroplasia, 353 
Trusses, apphcation of, 755 

m treatment of umbilical hernia, 
779 

varieties and methods, 753 


Trusses, measurements for, 754 " 
shaping of, 754, _ ‘ , 

sponge, 753 
varieties of, 754 

worsted, method of apphcation, 753 
Trypsanimide in treatment of syphihs, 
135 

Trypsin treatment of bone tuber- 
culosis, 271 

Tubercle bacilli, bone changes caused 
by, 249 

Tuberculin, administration of, methods 
of, 119 

cutaneous, 118 
oral, 119 ^ 

percutaneous, 118 
subcutaneous, 118 
and vaccines combined m treatment 
of tuberculosis, 120 
autogenous, 119 
Bereneck’s, 119 

human and bovine, comparison of, 
119 

introduced into body, effects of, 117 
Koch’s old, 118 
tests, focal, 110 
local, 109 

Moro reaction, 110 
ophthalmo-reaction (Calmette), 

no 

Von Pirquet’s cutaneous test, 

no 

treatment of tuberculosis, 117 
of tuberculous cervical adenitis, 
642 

varieties of, 117 
choice of, 119 

Tuberculosis, encysted, of bone, 249 
infiltrating, of bone, 249 
of bones, 244 
sui'gical, 103 

clinical features of, 108 
diagnosis of, 109 

by serological tests. 111 
by tuberculin tests, 109 
factors controUmg origin of, 103 
bovine and human types, 
statistics of, 104 
relative importance 
of, 103 
inheritance, 105 
portals of entry, 104 
resistance of cliild and its 
tissues, 106 
general, 108 
immumty in, 100 
meidonce of, 103 
pathology of, 100 
prognosis of, factors governing, 1 1 1 
treatment of, 112 
general, 113 

chemotherapy in, 121 
chmato, 113 
Droyor’s vacomo in, 120 
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Volvulus, exciting, 851 ' ’ 

clmical features of, 851 
diagnosis of, 852 
etiology of, 850 
of the intestine, 850 
pathology of, 851 
treatment of, 852 

omiting cyclic, and appendicitis, 
mflerential diagnosis of, 832 

Von treatment of, 81 

on Pirquets cutaneous test, 110 
Vulva, tumours of, 876 

VVassermann complement fixation test 
TTr . . syphilis, 129 
Wasting m diagnosis of shoulder-joint 
W7- ^ tuberculosis, 438 
a er, injection of, m treatment of 
intussusception, 847 
Wax in ear, 570 

Whitman’s operation for obstetrical 
paralysis of upper arm, 1009 
stretcher frame, for paralysis in 
. -Potts disease, 321 
''"so’r*™®"* of Potts’ disease, 

support for flat foot, 1074 
a disease, 866 

Woifi transformation, 95 

tuberculosis, 269 

Worsted truss, application of, 753 
Wounds and contusions, 12 
minor, simple remedies for, 12 
operation, 17 

severe, antitetanic serum in l‘> 
treatment of, rubber-protected 
stitches in, value of, 16 
secondary suture of, 15 

importance of microbic 
count in, 16 

special methods of, 12, 13 
TXT- • 1.x. primary suture, 13 
Wrights treatment of tuberculous 
smuses, 281 

Wrist-jomt, ^awte infective synovitis 

dirfocation of, congenital, 1000 
subluxation of, spontaneous, 1001 
tuberculosis of, 448 
pathology of, 448 
treatment of by Bier’s congestive 
method, 449 

complete fixation, 449, 450 
conservative, 449 
convalescent, 450 
injection, 449 
operative, 450 
Wryneck, 620 
acute, 627 
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Wryneck, acute, and Potts’ disease, 
differential diagnosis of. 304 
eongemtal, 620 
clmical features of, 623 
diagnosis of, 624 
etiology of, 621 
pathology of, 623 
treatment of, 625 
operative, 625 
after-treatment in, 626 
varieties of, rare, 627 
defimtion of, 620 
double, 627 

lateral, 627 i 

posterior, 627 
spasmodic, 627 
treatment of, 628 
varieties of, 620 

X-ray appearances at different stages 
of joint tuberculosis, 384 
diagnosis of achondroplasia, 353 
adhesions m empyema, 681 
ankle-joint fractures, 205 
branchial fistulie, 611 
congenital dislocation of hip, 1033 
empyema, 679 

foreign bodies in larynx and 
trachea, 595 
fracture of fibula, 201 
head injury, 514 

joint tuberculosis, 382, 384, 387, 
405, 422, 439 
Perthe’s disease, 1022 
Potts’ disease, 302 
proliferative arthritis deformans, 
457 

retro-pharyngeal abscess, 566 
scoliosis, 728 

separation of upper epiphysis of 
humerus, 152 
spina bifida, 707 
status thymo-lymphaticus, 669 
synovitis of hip-jomt, 371 
traumatic joint affection, 364 
tuberculosis of os oalcis, 334 
tuberculous dactylitis, 332 
examination of abdomen and 
mediastinum in tuberculous 
cervical adenitis, 637 
treatment combined with complete 
fixation m bone tuberculosis, 

271 

spleen in lymphatic loukaimia, 460 
status thymo-lymphaticus, 669 
tuberculous cervical adenitis, 641 


Young’s method of recording spinal 
deformity, 298 

Youth, syphilitic synovitis of, 452 
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